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PREFACE. 






1 v<C~i^- 

I,v presenting this work to the pablic^ the anthhr makes no pre- 
tensions to- having discovered anj new spring by which to pot the 
youthftrl mind into action, nor anj new method of communicating 
a knowledge of Arithmetici He has founded hi« w^Ie on the betief 
that labor and Ictbar oidy^ can insure success in any pursmt; i^nd 
ihat htbor should always be- bestowed upon those objects whkh pro- 
duce the greatest useful result. 

In the selection and Hrrangeinent of matteri thorfefbre, uiose rales 
that ai^ of the most general use, have been presented first, and their 
exercises made extensive, that the pupil many early become familiar 
with their principleB, and expert in their application. 

The explanations accompan3nng the rules, are designed to facili- 
tate fhe progress of private stti^ents, and to diminish the la)k>r of 
teachers, especially in large schools, where they are undble to give 
to each pupil the necessary explanations. 

The Mensuratios of Carpenters*, Masons', Plasterers* and 
Pavers* work, &Cm will be found an acceptable part of Arithmetic, 
to every man of business, and a practical knowledge of it will con- 
tribute much to the secutity and satisfaction of both workmen and 
employers, in estimating amounts of work. . This has been intro- 
duced in consequence of numerous applications to the author to 
measure various kinds of work, and 'for instruction in particular 
rules of Mensuration. 

The system of Book Keeping, is thought to be sufficient for all 
l£» purposes of Jarmers, mechanics and retcdlers, in that necessary 
branch of a busmess education. ^^^ ^ 

How far the author has succeeded in his attempts to compile a 
useful work, particularly adapted to the circumstances of the Western 
People, remains for them to judge, and for experience to determine. 

^ NOTICE. 

Tax £ivorabIe reception of this tfeatise and the mdeasiiig demand 
for it, have mduced the publishetB to revise, enlarge, and otherwise 
improve the work. Such alterations and amendments have been 
made as the experieQce of the author and of other mtelligeht and 
SQccessftd teadieiB hats Buggested ; it is tiierefore presimied, tiiat the 
work will be found more mdiuA, and consequently more acceptable 
diflfn heretoibxe. 

Numerous testhnonialsto tiie merits of the work, have been ve- 
cdved; but its general adoption without any efforts to force its 
introduction, and its intrinsic worth, are our main reiiance ; we have 
therefore given it a thorough revision, and now submit the result of 
our labors to a discerning public. 

Februft^^41._^ P MORGAN & Co. 

4?^ 
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ARITHMETIC. 



Arithmetic is that part of Mathebiatics which 
treats of numbers. It is both a science and an art; — 
the science explains the nature of numbejg, and the 
principles upon which tlie rules are founded^ while the 
art relates merely to the application of the various 
rules. 

All the operations of arithmetic are conducted by 
means of Five fundamental rutes, viz., Numeration, 
(which includes Notation,) Addition, Subtraction, 
Multiplication, and Division, 

NUIMERATION AND NOTATION. 

Numeration is the art of representing figures or num- 
bers by words ; Notation is the art of representing num- 
bers by characters called figures. 

All numbers are represented by the following charac- 
ters, which are called yi^rc* or digits. 

0, 1, 2, 8, 4, 6, 6, 7, 8, 0. 
nought, one, two, three, four, five, six, seven, eight, nine. 

Tlie one is often called a unit, it signifies a whole 
tb'<ig of a kind ; two signifies two units or ones ; three 
8 i^nifies three units or ones, &c. 

The value which the figures have when standing 
alone is called their simple value ; but in order to denote 
numbers higher than 9, it is necessar}' to give them ano- 
ther value called a local value, which depends entirely 
on the order or place in which they stand. Thus, when 
we wish to write the number ten in figures, we do it 
by combining the characters already known, placing a 
1 on the left hand of the 0,''thus, 10, which is read ten. 
This 10 expresses ten of the units denoted by 1, but 
as it is only a single ten it is called a unit, and the 
1 being written in the ycond order or second place 
from the right hand to express it, it is called a unit of 
the second order, the firs t place being called the pla^ 
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6 NUMERATION AND NOTATION. 

of unit8, and the second, the place of tens ; ten units 
of the first order making one unit of the second order. 
When units simply are named, units of the first order 
are always meant, when units of any other order are 
intended, the name of the order is always added. 



Two tens or twenty. 


are 


written 


20. 


Three teiis or thirty, 




«« 


30. 


Four tens or forty, 




<« 


40. 


Five, tensor fifty, 




cc 


50. 


Six tens or sixty, 




« 


60. 


Seven tens or seventy, 




« 


70. 


Eight tens or eighty. 




C( 


80. 


Nine tens or ninety ^_^ 




<c 


90. 


Ten tens or one hundred, 




it 


100. 



The numbers between 10 and 20, between 20 and 
30, between 30 and 40, &c. may easily be expressed 
by considering the tens and nnits of which they are 
composed. Thus, eleven being composed of one ten 
and one unit, is expressed thus, U, twenty^thcee being 
composed of two tens^ and three units, is expressed 
thus, 23. inc. 

Sixteen being 1 ten and 6 units, is written thus, 16. 

Thirty-nine being 3 tens and 9 units, is written 39. 

Sixty-four being 6 tens and 4 units, is written 64. 

Ninety-five being 9 tens and 5 units, is written 95. 

Ten tens or one hundred forms a unit of the third 
order ; it is expressed by placing a 1 in the third pla e, 
and filling the first and second places with cyphei '. 
thus, 100. Two hundred is expressed thus, 200 
Three hundred thus, 300, &c. 

With the orders of units, tens, and hundreds, all the 
numbers between one and one thousand may be readily 
expressed. For example, in the number four hundred 
and twenty-seven, there are 4 hundreds, 2 tens, and 7 
units, that is, 4 units of the third order, 2 units of the 
second order, and 7 units of the first order. 

J i% 

Hence the number is writtep thu«, 4 2 7 
In the number three huudred and five, there are 8 
hundreds, no tens, and 5 unit^, or 3 units of the third, 

ESSSSES^SaBSSSSSBBBSBaiBfiBBBaBaBBS^SBSSaBSSiBSSEBB 
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NUMfilUTION AND NOTATION* 7 

none of the second, and five of the first order, hence the 
number is written thus, ill 

3 5 

Ten units of the order of hundreds, that is ten hun- 
dreds form a unit of the fourth order, called thotcsandst 
written thus, 1000. 

In the same manner ten units of the fourth order forni 
a unit of the fifth order, called tens of thousands. 

The following may be regarded as the principled of 
Notation and Numeration. 

1st. Ten units of the first or lowest order, make one 
unit of the second orders ten units of the second order, 
make one unit of the third order, and universally ten 
units of any order make a unit of the next higher 
order, 

2d. ^11 numbers are expressed by the nim digits, 
and the cypher, and this is effected by giving to the 
same figure different values according to (he place it 
occupies, Thufi, 4. in the first place is 4 units, in the 
second place 4 tens or forty, and so on. This ti?nrold 
increase of value by changing the place of the same 
figure is usually expressed by saying that figures in- 
crease from right to left in a tenfold proportion. The 
names of the orders are to be learned firom the 

NUMERATION TASLE. 

i i 

■ O mm. 

Is 5 9 
So ^ S 

^1 I ^ I 4 

9876643S1, 

The orders are likewise divided into periods of sixNI 
places ea ch, according to the following table 

^ Digitized by LjOOQIC 
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The periods succeeding those in the table, are 7Vt7- 
Konst Quadrillions^ Quintillions^ SextilHons, SqttiU 
lionSf Octillions J and Nonnillions, and analogical names 
might be formed for the succeeding higher periods. 

From the preceding remarks &e pupil will readily 
understand the reason of the following rule for numer- 
ating or expressing figures by words. 

Rule. — Commence at the right hand, and separate 
ihe given number mto periods, then beginning at the left 
hand, read the figures of each period as if they stood 
alone, and then add the name of the period. 

Thus, the number 8304000508245, when divided 
into periods, becomes 8,304000,508245, and is read. 
Eight billion^ three hundred and four thousand miU 
lion^five hundred and eight thousand two hundred 
and forty-five. The name unit of the right hand pe- 
riod IS commonly omitted in reading. 



EXERCISES IN NUMERATION. 



Ex. 1. 



35 10. 3700054 



/: 



> 



2. 204 

3. 513 

4. 2000 

5. 3054 

6. 7428 
7 10345 

8. 40024 

9. 61304 



11. 6130425 

12. 2701030 

13. 3705423 

14. 6803217 

15. 2003005 

16. 70032004 

17. 62003005 

18. 91010010 



19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 



20031025 

68723145 

001023406 

820302008 

310275603 

600000501 

3000400230024 

80000102051003 

50000021375604 



28. 4000012000040250014 
29. 1000982000375000482000354000271000089561804 



NUMERATION AND NOTATION^ 9 

Prom the preceding tables and remarks, the pupil will 
likewise readily understand the reason of the following 
rule for notation, or expressing numbers by figures. 

Rule. — Make a sufficient number of cyphers or dots, 
and divide them into periods, then underneath these 
dots write each figure in its proper order and fill the 
vacant orders with cyphers. 

Note. — The object of the dots or cyphers, being to 
guide the learner at first, after a little practice he may 
dispense with them. 

Ex. 1. Write down in figures the number twenty 
millions three hundred and four thousand and forty. 
Here millions being the highest period named, we 
write cyphers to correspond with that, and the period 
of imits, and then underneath these place the significant 
figures in their proper order, and afterwards fill the 
vacant orders with cyphers. 

00000 0, 00000 
20304040 

The pupil must recollect that cyphers being of no 
use except to fill vacant orders, are never to be placed 
to the left of whole numbers. 

EXERCISES IN NOTATION. 

Express the following numbers in figures. 

EXAttPLBS. 

2. Seventy-five: 

3. Ninety. 

4.* One hundred and &ve, 

6. Three hundred and twenty. 

6. Nine hundred and four. 

7. Eight hundred and ninety. 

8. Two thousand three hundred and five. 

9. Six thousand and forty. 

10. Seven thousand and four. 

11. Eight thousand and ninety-five. 

12.. Ten thousand five hundred and fifty-six 

13. Forty thousand and forty, 

14. Ninety-five thousand two hundred and sixty-Mven. 

15. Eighty thousand one hundred and nipe. 



10 NUMERATION AND NOTATION. 

16. One hundred ai\d thirty^ix thousand two hundred 

and seventy five. 

17. Three hundred and seven thousand and sixty-jbur. 

18. Five hundred thousand and five. 

19. One million, two hundred and forty-seven thousand, 

four hundred ^nd twenty-three. 

20. Ten millions, forty thousand and twenty. 

21. Sixty million^, seventeen thousand and tw,o. 

22. One hundred and four millions two hundred and 

four thousand and sixty- five. 

23. Five hundred and three millions, one hundred and 

two thousand and nine. 

24. Ninety one thousand and two millions, and four. 

25. Sixty billions, three raillions and forty-one thousand. 

26. One billion, one hundred million, one thousand and 

one. 

The Roman method of representing numbers, is by 
means of certain capital letters of the Roman alphabet. 
Thus: 



I one 


XVni eighteen 


II two 


XIX nineteen 


III three 


XX twenty 


IV four 


XXX thirty 


V five 


XL forty 


VI six 


^ L ^hj 


VII 9even 


LX sixty 


VIII eight 


LXX seventy 


IX nine 


LXXX eighty 


X ten 


XC ninety 


XI eleven 


C one hundred 


XII twelve 


CO two hundred 


XIII thirteen 


CCC three hundred 


XIV fourteen 


CCOC four hundred 


XV fifteen 


D five hundred 


XVI sixteen 


M one thousand 



XVII seventeen (fOCCCXXXVIII 1838 

NoTK 1. As often ai any letter is repeated, so often is its mlue r^ 
peated. 
NoTB 2. A less character before a greater one, diminish^ its mini 
NnTE 3. A les* character after a greater one, increases Its value. 
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EXPLANATION OF CHARACTERS. _ 11 

QUESTIONS. 

What is Arithmetic ? When is it a science ? When 
is it an art ? What are the fundamental rules Of arith- 
metic ? What is numeration ? What is notation ? What 
does a unit signify ? What does two signify ? Three, 
&c. ? What is meant by the simple value of a unit? 
What does the local value of a figure depend on ? How 
;! do you write the number ten in figures ? Why is the 
one in this case called a unit of the second order ? How 
many units of the first order does it take to make a unit 
of the second order ? How many units of the second 
order does it require to form a unit of the third order ? 
Slc* Repeat the principles of notation and numeration. 
Repeat the names of each of the first nine'orders as ex- 
pressed in the numeration table,' Repeat the name of 
each of the periods. Repeat the Role for numeration* 
Repeat the Rule for notation. 



EXPLANATION OF CHARACTERS. 

S[igm, Significations. 

=s equal; as !20s. = j£ 1. 

-^ more ; as $ -^- 2 = 8. y 

— • less ; as 8 — 2 = 6. 

X into, with, or multiplied ^y ; as 6 X ^ == 12. 
-2- by (i. e. divided by ;) as 6 -f- 2 = 3 ; or, 2)6(3. 
: : : : proportionality ; as 2 : 4 : : 6 : 12. 
tj or, tj Square Root ; as ^ 64 = 8. 
Ij Cube Root; as ^ 6^ = 4« 
J Fourth Root ; as ^ 16 = 2, &c. 
?- A vinculum ; denoting the several quantities 

over which it is drawn, to be considered jointly 

as a simple quantity. 



12 SIMPLE ADDITION. 

SikPLE ADDITION. 

I 

Simple additioiv is the art of collecting several num- 
bersy of the same namci into one sum. 

BULE. 

Place the numbers with units under units, tens under 
tens, &rC. Begin the addition at the units, or right hand 
column, and add together all the figures in that column; 
then, if the amount be less than ten, set down the wliole 
sum: but if greater than ten, see how many tSns there 
are, and set down the number above the even tens, and 
carry one for ^ach ten to the next column, and proceed 
with it as in the first. ^ 

Proof, — Begin the addition at the top of each column, 
and proceed as before, and if the result be the same, it 
is presumed to be right. 

EXAJIPLE8* 

0) (2) (3) (4) 

432 231 214 4 ^ 

213 413 121 2 

121, 121 312 5 

213 132 32 1 3 . 

9 7 9 sum 8 9 7 sum 9 6 8 sum 1 4 sum 



(5) Here 4, 3, 1, 2and 6 make 15. In fifteen there 

2 7 6 3 6 ^' '^^ ^^^ ^^^^ ^^ units. Set down the five units 
n q ^ Q Q under the units column, and cany one ibr the ten 
i ^ 5 ? T to the next or tent column. 

3 8 9 4 1 

6 7 8 3 2 Then 1, 4, 3, 4, 9 and 3 make 24; in 24 there are 

5 9 2 4 4 ^^"^ ^"^ ^^^ ^^^^ over: set down the fbui under 

^_^__^_____^ the column of ttruy and carry <tro to the next or 
hundreds column &c., to the last, where thp wliole 



2 7 3 5 4 5 amount may be set down. 
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SIMPLE ADDITION. 


i: 


(«) 


(7) 


(8) ^ 


4 7 3 8 6 


9 9 7 8 6 


7 2 7 5 2 


2 9 4 9 2 


8 6 9 3 7 


3 7 8 2 3 


18 5 8 3 


2 7 8 4 9 


7 8 7 9 4 


8 9 2 9 4 


4 9 8 7 8 


2 3 5 6 7 


2 8 8 8 7 


7 2 9 3 7 


9 8 3 7 2 


7 4 3 9 2 


4 8 7 32 


12 845 


2 8 8 3 4 


3 8 6 119 


3 2 3 6 5 3 


(9) 


(10) 


(11) 


4 7 8 2 3 


7 2 6 8 3 


8 4 7 3 6 


7 3 7 14 


9 5 8 9 2 


7 8 9 2 8 , 


2 7 8 3 4 


8 2 7 8 3 


2 7 8 4 9 


2 3 9 2 5 


94 97 3 


6 3 7 8 2 


6 7 8 8 3 


7 6 8 9 2 


2 8 6 3 7 


6 2 7 3 4 


4 3 9 8 7 


. 7 3 8 6 2 


(12) 


(13) 


(14) 


7 3 6 8 4 


9 3 7 6 


7 3 7 9 


7 5 


7 2 3 


7 4 6 3 


4 7 3 


8 7 


7 2 9 


6 8 9 3 


9 


48 9 


7 


4 8 


72 


4 8 3 


9 3 7 


6& 


96 


98 


4 3 2 




AFPUCATION. 




1. Add224dQUar8,365doUar8,427d^^lar8,aii(178^ 


dollars, together. 




224 


' 




3 6 5 

4 2 7 




AntweTf $ 


784 


18 Dollars 
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14 8IMPLB ▲DDirZON. 

2. Ad^ 3742 bushels, 493 bushels, 927 bushels, (PIS 
bushels, and 053 bushels, together. 

Answer, 6758 bushels. 

3. Add 7346 acres, 9387 acres, 8756 acres, 8394 
acres, 32724 acres. Ans. 66607 acres. 

4. Henry received at one time 15 apples, at another 
115, at another 19. How many did he receive! 

Ans. 149. 

5. A person raised in one year 724 bushels of con^ 
in another 3498 bushels, in another 9872. How mu6h 
in all? Ans. 14094 bushels. 

6. A man on a journey, travelled the first day 37 
miles, the second 33 miles, the third 40 miles, the fourth 
35 miles. How far did he travel ifll the four days! 

Ans. 145 miles. 

7. A has a flock of sheep containing 34. B has a 
flock of 47, and C of fifty-four. How many sheep are 
there in the three flocks? Ans. 135. 

8. The distance from Phikidelphia to Bristol is 20 
miles; from Bristol to Trenton, 10 miles; from Trenton 
to Princeton, 12 miles; from Princeton to Brunswick, 
18 miles ; from Brunswick to New York, 30 miies. How 
many miles from Philadelphia to New York? Ans. 90. 

9. A person bought of one merchant, 10 barrels of 
flour, of another 20 barrels, of another 95 barrels. 
How many barrels did he buy? Ans. 125 barrels. 

10. A wine-merchant hats in one cask 75 gallons, in 
another 65, in a third 57, in a fourth 83; in a fifth 74, 
and in a sixth 67 gallons. How many galtons has he 
in all f Ans. 421 gallons. 

Questions. 

How n^ny primary rules of Arithmetic are f^re f 

What are they called ? 

What is addition? 

How do yoii place numbers to be added { 

Where do you begin the addition.* 

Why do you carry one for <en, in preference to any 
other number? 

Ans. Because it takes ten wms to make one ten^ ten 
tens to mak«^fte hundred^ &x. ' {See tahle^page 9.) 



SIMPLB SUBTBACTIOIf. 15 

SIMPLE SUBTRACTION. 

SiKFUB simTiLiCTioif is taking a less number from a 
greater, of the same name, to show the difierence be- 
tween them. 

The greaier nmnber is called the minuend. 

The less number is called the subtrahend. 

The difetenee, or what is lefl, is called the remainder 



BULE. 

Place the less number under the greater^ with units 
under unitSj tens under tens, 6lc. 

Then draw a line under them; begin at the right 
hand or units place, and subtract each ^ure of the sub- 
trahend from the. figure of the minuend that is above 
it, and set the remainder below. When the figure in 
the subtrahend is greater than the one above it, borrow 
one (which is one ten) from the next figure, and add it 
to the figure of the mgiuend; then subtract from the 
sum. 

Proof, — Add the remainder and the subtrahend to- 
gether, and if the sum equal the minuend, the wgrk is 
presumed to be right.. 



79252'J'4S Minuend 
3 4 12 3 12 Subtrahend 


9 7 8 84 T 6 
2 14 2 5 3 



4 5 1 3 ^ 4 :M Remainder 7 12 4 2 2 3 

(3) Hera we cannot take seven from two ; then we 

7 2 6 3 9 8 ;>")iist borrow one from the 8: that oite is dne ten; 
A A O f; A Q Ty then icri and two are twelve ; now take seven from 
D 4 ^ O O t) / twelve, and five remain. 

r~r One is borrowed firom the 8, leaving oidj 7 ; 

8 3 8 3 4 5 then take 3 from 7, and 4 remain : or, suppose 8 
to femaiii undiminished ; and to cancel the one which is bont>wed from 
the 8, add one to the 3 below, making four; tlien fbur from eight and 
four remaift, as before, &c. 

Digitized by CjOOQIC 



1 10 8DIPUB SUBTRACTION. 1 


(4) 
9 2 7 3 8 4 7 


82703682 


2 6 4 13 8 6 


2 7 3 4 12 3 7 


6 6 3 2 4 6 1 


55362445 


7 8 8 7 2 8 6 


(7) 
273683070 


3 2 7 3 19 5 


4 3 2 17 2 5 


4 5 6 4 9 1 


269361345 


68427362 


5937 84283 


3 4 6 13524 


5 4 3 2 14 3 2 


(10) 


(11)^ 


17 92836842 


9 2037842 


2 4 6 5 3 12 8 


4 13 7 2 7 6 1 


1 

AFPLICATIOir. 


1. From 78 take 32 and what will remain f \ 




Answer^ 46. j 


. 2. From 478 take 324. 


What will remain? | 




Ans. 154. : 


3. Charles had 723 apples, and sold 421. How ma- :| 


ny has he left! 


Ans. 302 1 


4. James had 9768 dollars, and gave for a house and l| 


lot 3453 dollars. How many 


has he left? Ans. 6315. | 


5. A farmer had 3849 acres of land ; he gave to his 1 


sons 2135 acres. How many acres has he iefl for i 


himself? 


Ans. 1714. 1 


6. There are two piles of bricks, one contains 7S1W5,|| 


and the other 4389. How 


many more are there in the 


one than in the other? 


Ans. 3507. 



^ uncpfiB 8inrnu€Tioif* 17 

7. Bought 100 l>ag8 of coffee, weighing 14510 lbs., 
and sold thereof 63 bags weighing 6871 pounds; how 
many bags, and how many pounds remain unsold f 

Ans. 37 bags, and 7639 lbs. 

8. A man bought a chaise for 175 dollars, and to pay 
for it gave a wagon worth 37 dollars, and the rest in 
money. How much money did he pay! 

Ans. 138 dollani. 

9. A mau deposited in bank 8752 dollars, and drew 
out at one time . 4234 di^rs, at another 1700 dollars, 
at another 062 dollars, and at another 49 dollars. How 
much had he remaining in bank! Ans. 1807 dollars. 

10. A merchant bought 4875 bushels of wheat, and 
sold 2976 bushels. How many bushels remain in his 
possession! Ans. 1899. 

1 1. A grocer bought 25 hogsheads of sugar, containing 
250 hundred weight, and sold 9 hogsheads, containing 
75 hundred weight* How many hogsheads and how 
many hundred weight had he left! 

Ans. 16 hogsheads, and 175 hundred weight 

12. A traveller who was 1300 miles from home, trav- 
elled homeward 235 miles in one week; in the next 275 
miles; in the next 325 miles; and in tiie next 290 miles. 
How far had he still to go, before he would reach homef 

Ans. 175 miles. 



QuesHaiu. 

What is subtraction t 

What is the greater number called t 

What is the less number called f 

What is the difference called? 

How do you place numbers for subtraction? 

Where do you begin the subtraction? 

When the lower %urs is greater than the upper one, 
bow do you proceed? 

Why is the one you borrow, one ten. 

Ans. Because ten ones make one ten; and if I borrow 
one ten it will make ten ones again, d&c. 

Tfnw At^ vmi nrovA mihtrfLAtinnf _ , 
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18 8IXPLS IC17I.TnPLICATI0N. 

SIMPLE MULTIPLICATION. 

SiaiPLE MULTIPLICATION is a short method of perform- 
ing particular cases of addition. 

The number to b« multiplied, is the tttuUipUcoMd. 

The number to be multiplied by, is the nwUiplier. 

The number produced is the jproduct 

The multiplicand and multiplier are sometimes called 
factors. 



IKm/rXPUCATION TABLB. 



Twice 



2 

4 
6 
8 
10 
12 
14 
16 
18 
20 



24 



3 times 
1 make 3 
6 



32 11 



1« 



9 
12 
15 
18 
21 
24 
27 
30 
S3 
86 



tiKiefl 

iii«kfi4 
8 
12 
16 
20 
24 
28 
32 
36 
40 
44 



2 
3 
4 
5 

7 
8 

10 

11 

44i2 



Stiines 
Imake 6 



10 
15 
20 
25 
30 
35 
40 
45 



SO 10 



65 
60 



6 timet 



U 
12 



6010 
6611 

7252 



7 timet 
ImtJ^e 7 



14 
21 
28 
35 
42 
49 
56 
63 
70 
77 
84 



8 timet 


9 timet 


10 timet 


11 


timet 


12 


timet 


1 make 8 


1 make 9 


Imake 10 


1 


make 11 


1 


make 12 


2 16 


2 18 


2 20 


2 


22 


2 


24 


3 24 


3 27 


3 30 


3 


33 


3 


36 


4 32 


4 36 


4 40 


4 


44 


4 


48 


5 40 


5 45 


5 50 


5 


55 


5 


60 


6 ■' 48 


6 54 


6 60 


6 


66 


6 


72 


7 56 


7 63 


7 70 


7 


77 


7 


84 


8 ^64 


8 72 


8 80 


8 


88 


8 


96 


9 72 


9 81 


9 9€ 


9 


99 


9 


108 


10 80 


10 90 


10 100 


10 


110 


10 


120 


11 88 


11 99 


11 IIQ 


11 


121 


11 


132 


12 96 


12 108 


12 120^ 


12 


132 


12 


144 



Ca«xL 

Wh^ the fmdti]pUer does not iexeeed 12. 

Rule. — ^Place the multiplier under the units figure of 

he muUiplicand; and multiply each figure of the multi- 

(tlicand in succession, and set down the amount, and 

^arry, as in addition. 

JVoof.— Multiply the muUiplier by the multiplieand. 



1SS 



SDIPLB MUI/FIPLICATIOIf . 
JEXAXPLES. 

4 2 3 1 MulUplicand 3 4 2 5 3 
2 Multiplier 3 



19 



7 3 4 2 

4 



8 4 6 2 ^oduct 



10 2 7 5 



2 0^68 



36563 8375 
5 - 6 



4 3 7 8 

7 



2 8 6 

8 



182815 50250 3064 



7 4 2 8 8 



4 3 7 5 

9 



7 8 6 2 
1 



3 7 2 4 
1 1 



7 4 8 2 
1 2 



39875 78620 40964 897l\^t 



EXEBCISES 



Multiply 



4218 by 

7321 by 
87692 by 
900078 by 
826870 by 
278976 by 11 
569769 by 12 



2 
3 

4 

9 

10 



Product 8436 

3507U5 
8100702 
8268700 
3068736 
68372^ 



Casb 2. 



When the muUipUer exceeds 12. 

R^LB. — Place the multiplier as before, with units un- 
der vnitSj &c. Then multiply all the figures of the mul- 
tipliccuid by the wiits figure of the multiplier, setting 
down the product as before. 

Prcx^eed with the tens figure in the same manner, ob- 
serving to set the product of the first figure in the tens 
place and with the hundreds figure placing the first 
product in hundreds place, &c., and add the several pro 
ducts together. r- t rt 

^_ Digitized by L.OO_^le I 
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flOCPUB 


KULTIPIJOATION. 


1 






JELAXPLBB. 




1 


43752 


Here we multiply by the 6 or units figure 


436 


as 


belbre: 


then by the 3 or 


ten^ figure, plapl 




cing the first product 


in the eecoad or lent M 




262512 


place, immediately under the three, in the || 


131256 


multiplier. 


In like i 


manner we use the 4, 1 


175008 


placing the first product in the third or Ami- || 




dreds place 


, immediately under the 4; aHer 1 




19075872 


which w^ add the several products together, || 




•kn«1 t-VkA wrr^vtlr- la Ar\v*A 






73684 


MAV ¥TVr 


IKK &0 \A\fMAyJt 




87464 




427 








563 


515788 


112386 


147368 


■- 


-- 




224772 


294736 






187310 


31463068 


21091106 . 








1 Matiply 


4736 


by 


34 Product 161024 II 


2 




5762 


by 


43 


247766 


3 




6483 


by 


54 


350082 


4 




7368 


by 


45 


331560 


5 




4327 


.y 


56 


242312 


6 




7382 


by 


67 


494594 


7 




4728 


by 


76 


359328 


8 




7584 


by 


87 


659808 


9 




5678 


by 


78 


442884 


10 




7083 


by 


89 


683787 


11 




4962 


by 


98 


486276 


12 




7384 


by 


87 


642408 


13 




4376 


by 


97 


424472 


14 




7923 


by 


- 78 


617994 


15 




6842 


by 


89 


608938 


16 " 




7648 


by 


523 


3999904 


17 




8473 


by 


45G 


3863688 


18 




9372 


by 


567 


Googl^l3924 



SIMPLE MULTIPLICATION. 21 

NdTB 1. — When either or both of the factors have 
noughts on the right hand, they may be omitted in the 
operation, and annexed to the product. Thus : 
47 I OOO 734 I 00 



42 00 42 000 



94 1468 

188 2936 



•Product 197400000 Product 3082800000 

Note 2. — When the multiplier is the exact product 
of any two factors in the multiplication table, the opera- 
tion may be performed by separating the multiplier into 
its components, and multiplying first by the one, then 
its product by the other. Thus : 

754 by 36 754 754 754 

9 3 6 36 



2272 4524 4524 

12 6 2262 



27144 27144 27144 27144 

9 and 4, or 3 and 12, or 6 and 6, multiplied together, 
produce 36, and by using either pair, according to the 
above note, the true result is obtained. 

EXERCISES. * 

1 MulUply 756 by 42 Product 31752 

2 645 by 24. 15480 

3 876 by 48 42048 

4 963 by 56 53928 

5 827 by 72 59544 

6 946 by 81 76626 

7 875 by 84 73500 

8 948 by 96 91008 

9 795 by 108 85860 
Tlie pupil may work these by all the several pairs of 

components that he can find in the multiplier. 

^^^""*^ Digitized by V^OOQ IC 
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SIMPLE lfUJ.TiPLICATION. 



Note 3.*— When the raultiptier is not the exact pro 
duel of any two numbers in the table* use two factors 
whose product is short of the multiplier, then multiply 
the sum by the number required ta supply the deficiency 
and add its product to that obtained by the two .factors. 



683X3 
4 



B^HPLES. 

583X2 

7 



583X5 
3 







116S0 
1749 

13409 

. 1 Multiply 
2 
3 
4 
5 



12243 
1166 



13409 



10404 
2915 

13409 



1749 
1166 

13409 



EXERCISES. 



846 by 26 

784 by 29 

975 by 34 

859 by 4a 

794 by 59 



Produet 21996 
22736 
33150 
36937 
46646 

FBOBIfiSOUOTTI EXEBClSSS. 

1. Charles has 24 marbles, and John has 13 times as 
many; how many has John? - Ans, 312. 

2. A gentleman ^wns 17 houses, for each of which he 
receives 250 dollars rent ; how much does he receive 
for them all? Ans. 4250. 

8. A laborer hired himself to a farmer for 1 1 years, 
at 150 dollars a year ; how much did he receive ? 

Ans. 1650 dollars. 

4. A person wishes to purchase 26 shares of Bank 
stock at 75 dollars a share ; what must he pay ? 

Ans. 1950 dollars. 

5. A mason having built a house, found that 98470 
bricks were in it; suppose he desires to build 19 such 
houses, how many bricks must he obtain for the pur- 
pose? Ans. 1870930. 



d by Google 



Mmnm Dvmuxx. 23 

SIMPLE DIVISION. 

SmpLB DiviBioH is a short method of perfonning sev- 
eral sufotractioDs. 

The number to be divided is called ^e dividend* 

The number by which it is to be divided is called the 
dhisor. 

The number of times that the divisor is contamed in 
the dividend, is called the quotient. ^ 

So mmny figures of the dividend as are ttikea to be 
divided at one time, is called a dtoiduaL 

If any thing remain when the operation is completed, 
it is called the remainder. 



Cask i. — Shoht Division. 

When the divisor does not exceed 12. 

Rule. — ^Place the divisor on the left hand side of the 
number to be divided. 

Cronsider how oflen the divisor is contained in the first 
fignre or figures of the dividend^ and set down ihe result 
below; observing how many remain, if any. If there 
be no remainder, consider how often the divisor is con- 
tained in the next figure: but if there be a remainder, 
call it so many tens, and add the next figure to it, and 
divide the sum, placing the result beneath, as before. 

Proof. — ^Multiply the quotient by the divisor; add the 
renuSnder, if any, and the product will equal the divi- 
dend. 

XXA1IPI.E8. 

.Dividend. 
Divisor 2)182 2)648 3)963 4)484 

Quotient 241 324 

Digitized by CjOOQ IC 



34^ miruB DiviSKni. 

3)741851 Here 3 are contained In 

1 two times, and one le- 

247283+3 Remainder jhejeww, and suppose the 

3 oru tliat jremainB to be one 

^— i-— — ' ten^ and add the next fig- 

Proof 741851 we (4) to it, which makei 

fourteen. 

Now 3 are contained in fourteen 4 times, and 2 remam. Set the 
4 down under the 4 hi the dividend, and suppose the two that remain 
to be two tens^ and add tite next^figure (1) fo it, which make twetdy^ 
one. Now 3 into 21 go 7 times, ajid no remainder. Plaoaifae 7 un- 
der the 1 in the dividend, and proceed in the same 
other figures. 



4)65270167 5)6572686 

16317541+3 Rem. 1314537+1 Rem 
4 5 



Proof 65270167 Proof 6572G86 
6)8739627 7)4873692 

8)9273684 0)8379286 

10)946873 11)893726 12)98796 



EXERCISES. 

Divide 7893762 by 6 Ans. 1315627 

9387984 by 7 . 1341140—4 

6928437 by 8 866054--5 

9276874 by 9 1030763—7 

8672934 by 10 867393—4 

6873842 by 11 624894--8 

7369287 by 12 614107—3 

Case 2. — LoNa J^rnaonfn 
When the divisor exceeds 12. 

Rule. — ^Place the divisor to the left hand of the divi- 
dendy as in case 1. 

Consider how often the divisor is contained in the 
least number of figures into which it can be divided; 
and set down the result at the right hand of the dividend. 

Multiply the divisor by the quotient figure thus 
found, and set the product under the dividual or figures 
supposed to be divided. 

Subtract the product from the dividual, and set down 
what remains. Bring down the next figure of the divi- 
dend, and proceed as before, till all the figures are 
brought down and divided. 

EXAMPLES. 
Divisor. Dividend. Quotient. 

27)984376(36458 Twentynseven into 98 |o 3 

81 times: multiply the divisor 

— (27) by 3 and set the product 

174 under the dividual (98) and 

162 subtract. To the remainder 

(17) bring down the next fig- 

123 ufe (4) of the dividend. Now 

106 27 into 174 go 6 times. Place 

I . the 6 in the (quotient and mul- 

157 tiply (27) the divisor, by 6, 

135 and set the product under 174 

, and subtract «8 before, Slc, 



226 
816 



irk D. 
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Diviior. Dividend. Quotient. 

42) 08754 (2351 

84 42 Divisor 

147 4702 

126 9404 

12 Remainder 

215 

210 98754 Proof 



54 
42 

12 Remainder 

32)789627(24675 65)1827538(28115 

64 130 

149 527 

128 520 

216 75 

192 65 

242 103 

224 65 

187 388 

160 325 



27 Rem. 






63 Rem. 






Bxmtcnn. 




•' : 




Divide 8769 


by 


13 


Quo.674 


Rem. 7 


476 


by 


15 




81 


11 


968 


by 


18 




63 


4 


1475 


by 


28 




62 


19 


4277 


by 


31 




isn 


30 


25757 


by 


37 




686 


5 


63125 


by 


123 




513 


26 


253622 


by 


422 


' 


601 





■■■— wp— — BgBBgggB H l i m w^ wmBaaamammmmmmmBX 

^ifXPha BivmoH. 27 

Note 1.— Cyphers on the riglgJbaiid of the divisor 
may be cnnitted in the operation^rlnserving to separate 
as many figures from the right of the ^ridend, which 
must be annexed to the remauidexv. 

» EXAimfiS. 

54 I 0^1463 I 40(27 82 ( 0)7617 I 3(238 

108 ' 64 

383 121 

378 06 

Rem. 540 257 

256 

Rem. 13 

EXEBCIBES. Ilj^ 

Divide 40220 by 1900 Ans. 21 Rem. 320 

137000 by 1600 85 1000 

99607765 ^y 27000 3689 4765 

2304108 by 5800 397 1508 

Note 2. — ^When the divisor is the exact product of 
any two numbers in the multiplication table, the opera* 
tion may be performed by dividing first by one of the 
component parts, and then the quotient by die other. 

To get the true remainder, multiply the last remain- 
der by the first divisor, and add the nrst rexpainder. 



(7 198754 
42 



6 I 14107-*-^ first remainder 

2351.— 1 last remainder 
7 fir9t divisor 



addj '^ 



5 first remainder 
12 true remainder 
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27 



s 



911^76 
328125—1 



36458--^ X 3 + 1 =*:10, Rem 



EXERCISES. 

Divide 9756 by 35 Quotient 27S Rem. 26 

8491 by 81 104 67 

44767 by 18 24^ 1 

92017 by 56 1643 9 

38751 by 48 807 15 

7S4071 by 72 10195 31 

APPLICATION. 

1. Selin boys have 161 apples, which they divide 
equally among them. How many does each havet 

Answer, 23. 

2. What is the quotient, if 8736 be divided by 8, and 
that quotient by 4? Ans. 273. 

3. If 350 dollars- be equally divided among 7 men, 
what will be the share of each? Ans. 50. 

4. How many times are 27 contained in 9527 

Ans. 35 times and 7 over. 

5. Suppose 2072 trees planted in 14 rows, fibw mar 
ny trees will there be in each row? Ans. 148. 

6. Several boys who went to gather nuts, collected 
4741, of which each boy received 431. How many 
boys were there? Ans. 11. 

7. If the expense of erectiag a bridge^ which id 15036 
dollars, be equally defrayed by 179 persons, what must 
each pay? ' Ans. 84 dollars . 

8. Suppose a man receive in one year 2920 dollars; 
how much a day is his income at that rate; and sup- 
pose that his expenses for the year amount to 1769 dol- 
lars. How much will he sare iii a year? 

Ans. His income will be 8 dollars a day ; he will save 
1151 dollars in a year. n ] 



Questions. 

What is division? 

What do you call the number that is to be divided! 

What do you call the number you divide by? 

What do you call the number obtained by division? 

What do you call that which is lefl when the work is 
done? 

When the divisor does not exceed 12, how do yau per- 
form the operation? 

When the divisor exceed 12, how do you proceed? 

How do you prove division? 

How may the operation be performed when there are 
cyphers at the right hand of the divisor? 

How may it be performed when the divisor is the exact 
product of two numbers in the multiplication table? 

How do you obtain the true remainder in the last case? 



FROKncirOUS EXESCISBS xI7 THB PRECEDINO BVLISS. 

1. If the contents of five bags of dollars, containing 
$295, $410, $371, $355, and $520, be divided 
equally among 25 persons, how much is the share of 
each? Ans. $78.04 

2. A man possessed of an eshJixe of $30,000, disposed 
of it in the following manner: to his bAX)ther he gave 
$1500, and the balance to his 5 sons, to be equally di- 
vided among them. What was each one^s share? 

Ans. $5700. 

3. What number is it, which being added to 9709, 
will make 110901? Ans. 101192. 

4. Add up twice 3^f three times 794, four times 
31196, five times 15880, six times 95280, and once 
33304. Ans. 812,344. 

5. Three merchants have a stock. of 14876 dollars, 
of which A owns 4963 dollars, B 5188, and C the re- 
mainder. How much does O own? Ans. 4725 dolls. 



( 
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FEDERAL MONEY, 

OR MONET OF THE UNITEI) STATES. 



TABLB. 




10 mills make 


1 cent 


10 cents 


1 dime 


10 dimes 


1 dollar 


10 dollars 


1 eagle 



These denominations bear the same relation to each 
other as those of units, tens, hundreds, 6lc, Federal 
money is therefore added, subtraxited, multiplied, and 
divided by the same rules as Simple Addition, Subtrac- 
tion, Multiplication, and Division. 

ADDITION OF FEDERAL MONEY. 

Rule. 

Place the numbers one under another, with mills cm 
the right, cents, dimes, 6lc,, in succession; observing to 
keep miUs under miUs^ cents under cerUSf 6ix:. Then 
proceed as in simple addition. 

When halves or* fourths of a cent occur, find their 
amount in fourths, and consider how many cents these 
fourths will make, and carry them to the odtimn of cents. 

EXAMPLES* 

Eagles. DoUs. Dimes. Cents MiUs. Dolls. Ds. Cts. 
37 8 95 789 



7 


4 


9 


8 


7 


9 


7 


8 


2 


3 


8 


7. 


9 


G 


8 


4 


8 


8 


9 


8 


6 


6 


3 


7 


4 


7 


8 


9 


8 


4 


8 


2 



27 3 6 463670 

Note. — In common business transactions, eagles, 
dimes, and mills are not used : dollars, cents, and frac> 
tions of a cent, are the only denominations kept in 
accounts. 



mmm 
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Ds. ett. 




Ds. cts. 




34 , 62 




427 ,68 




56 ,31 




342 ,31 




27 ,82 




427,26 




23 ,68 




79^^,84 


27 ,42 




273 ,42 


169 ,85 


2264 ,51 






EXESCIBBI. 






(1) 


(2) 


(3) 




D*. cu. 


Ds, cU. 


Ds. cts. 




468,31 


927 , 24 


273 ,45 




723 ,63 


768 , 32 


846,37 




845 , 92 


427 , 56 


283 , 75 




736 , 25 


792 , 34 


846 , 91 




846 , 31 


587 , 62 


674,75 




428 , 62 


' 842 , 27 


273 , 25 


Ds. 


Cto. Qne balfls two-fourths ; 


and one half more aiake 


437 


(J2i fw 


fourths, and three 1 


fourths more make seven 


386 
243 


oil fourtht, and one finmh more make eight fiwrths, and | 


y 181 Fou 


bal( (or two finuths) 


more make ten finuvu. n 


r fourths make one cent, then ten fourths make 1 


427 


J 37i two 


ceius, and leare two fourths, or one half cant. 1 


426 


124 ^®^ do\vu the i cent, and 


cany the tMM> centt tp the 




next 


column. 




1923 


,12* 


1 


Ds. ciB. 


Ds. ets. 


Ds. cts. 


1 


274 , 8U 


27 ,68J 


66,064 




302 ,87i 


. 36 , 8U 


32 , 121 




421 , 181 


28 , 621 


36 , 25 




625 , 3U 


37 , 934 


42 , 621 




241 y 56} 


24 ,62i 


54 , 814 
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Digitized by CjOOQIC 
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APPLICATION. 

1. Add 48 dollars 20 cents; 14 dollars 58 cents; 100 
dollars 25 cents; and &4t dollars 36 cents. 

Ans. 247 dollars 89 cents. 

2. Add $7,62*, $34,31i, $72,06i, $41,3li, $25, 
681, and $87,43} together, and tell the amount. 

Ans. $268,43*. 

3. Bought a hat for $4,25 cents; a pair of shoes for 
$2^5; a pair of stockings for $1,25, and a pair of gloves 
for 75 cents. What is me cost of the whole? 

Ans. $8 50 cents. 

4. If I buy coffee for $1,18|, tea for $2,50, cloves 
for 871, mace for 93}, cinnamon for $1,87*, raisins for 
$2,68}, nutmegs for 37*, candles for 87i, and wine for 
$1,93}, what must I pay for them? Ans. $13,25. 

Questions. 

What relation do mills, cents, dimes, d^c, bear to each 
other? 

How are the addition^ subtraction, multiplication, and 
division of Federal monejr performed? 

How do you place the' numbers to be added? 

How do you proceed when halves, fourths, &c., occur? 



SUBTRACTION OP FEDERAL MONEY. 

Rule. — ^Place the less under the greater, with doUars 
under dollars j and cents under cents; then, if there are 
no fractions, proceed as in simple subtraction. 

If there is a fraction in the upper sum and none in 
the lower, set it down as a part of the remainder, and 
proceied as before. 

If there is a fraction in each sum, and the lower be 
less than the upper, subtract the lower from, the upper, 
and set down the difference. • 

If the lower fraction be greater than the upper one, 
borrow one cent, and call it four fourths, and add them 
to the upper fraction, and subtract the lower one from 
the>sum. 
. Proof, — As in simple subtraction. 



Digitized 
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D9 cte. 
32 , 62 . 
21 , 31 

$11 , 31 



FE0KEU.L MOIVET. 
DS. C$9. 

43 , 681 
21 , 25 



$22 , 43i 



D9. da. 
75 , 681 
24 , 12* 

51 , 564 



Ds. cts. 
271 , 62i 
132 ^ 931 

138 , 681 

Ds. cts. 
65 , 49 
85 , 124 



Note. — Three fourths cannot be taken fiom two 
fourths : then borrow one cent from the two cents^ 
which has four fourths in it: add the /our fourths to 
the two fourths, this makes six fourths; subtract 
three fourths from six fourths, and three fourths (1) 
remain. Set down the | and add one to the next 
3, as in ample subtraction. 



Ds. cts. 
273 , 62* 
124 • 37* 



EXEBCISES. 

Ds. cts. 
520 , dH 
210 , 12* 



Ds. cts. 
237 , 564 
142 , 87* 



Ds. cts. 
436 , 31i 
243 , 181 



Ds. cts. 
732 , 3U 
261 , 68} 



APPLICATION. 

1. Subtract $432,68| from 1000,93}. 

Ans. $568,25, 

2. Subtraction shows the difference between two 
numbers; what is the difference between $37,62* and 
$93,87*. Ans. $56,25. 

3. Bought goods to the amount of $545,95, and paid 
at the time of purchase $350: How much remains un- 
paid? Ans. $195,95. 

4. A merchant bought a quantity of cotfee, for which 
he paid $560. He afterwards sold it foi $610,87* 
How much did he sain by the transaction? 

Ans. $50,87*. 
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Questions. 

How do you place the numbers m subtraction of 
Federal Money? 

How do you perform th« operation 7 

If a fraction occur in the upper line or minu eiid, what 
do you do with it? 

if a fraction occur in each, how do you proceed? 

Suppose the lower fraction is greater than the upper 
one, how do you proceed? 

How do you prove subtraction of Federal Money! 

MULTIPLICATION OF FEDERAL MONEY. 

Rule. — Set the multiplier under the multiplicand, 
and if there be no fractions, proceed as in simple multi- 
plication ; observing to separate the cents from the dollars 
in the product 

If there is a fraction in the sum, multiply it, and see 
how many ceats are in the fNPoduct; set down the frac- 
tion that is over, and proceed as before. 

Or if the multiplier exceeds 12, multiply the sum, 
omitting the fractions; then multiply the firactioa, and 
add the number ofcevAa contained in the product^ to the 
product of the rest of the sum. 



Ds, cts. 
12 ,50 
4 



Ds. cts. 
10 r 561 
2 



$21 



$50^ 00 

Ds. cts. 

10,87i 125 tknes 

125 one half make 

125 halves: 2 



Ds. cts. 
23 , 62* 
5 

$118 , 12* 



12* 

Ds.c^. 

4,181 24 tunes | are 
24 72 fourths: four 
-fourths are con- 



5435 into 125 go62 

2174 times, leaving 

1087 one; that is, 

^i one half, mak- 

ing 62* cents. 

$1359,37* 



}672tained \S tknesin 
836 72 fourths, mak 
18 ing 18 cents. 



$100,50 
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FEDERAI. MONEY. 85 

£XERCIS£S. 

1 MulUply $145,18* by 7 Ans. $1016,3U 

2 7,874 by 47 370,12* 

3 28^81 by 68 1950,75 

4 42,3U by 58 2454,124 

5 137,624 by 67 9220,874 

6 79,004 by 207 16354,034 

APPI4CATI0N. 

1. What will 8 pounds of cheese come to, at 18 cents 
a pound? Ans. $1 44 cts. 

2. Wliat is the value of 12 yards of linen, at 35 cents 
a yard? Ans. $4 20 cts. 

3. What cost 29 yards of cloth at $2 25 cts. a yard? 

Ans. $65 25 cts. 

4. What wttl 213 barrels of flour cost, at $5 25 cents 
a barrel? Ans. $1118 25 cts. 

5. Bought 321 barrels of cider at $1 25 cts. a barrel 
What did it amount to? Ans. $401 25 cts. 

6. What will 580 bushels of salt cost at $1 124 cts. a 
bushel.. Ans. $652 50 cts. 

7. What is the value of 2 pieces of cloth, one contain- 
ing 38 yards, and the other 26 yards, at $3 874 cts. a 
yard? Ans. $248. 

8. What will be the cost of 132 pieces of linen at 
$17 374 cts. each? Ans. $^93 50 cts. 

9. What will 8 cords of wood amount to, at 4 dollars 
50 cents a cord? Ans. 36 dollars. 

10. Sold 213 barrels of flour for 6 dollars 25 cents per 
barrel. V/hat is the amount? Ans. 1331 dols. 25 cts. 

11. Bought o08 pounds of coflee at 21 cents a pound. 
What is the amount? Ans. 64 dols. 68 cts. 

12. Bought 217 gallons of brandy at ^1 18| cts. per 
gallon; and sold it for $1 374 cts. per gallon. What was 
the amount paid for the whole ; the sum it sold for; and 
the gain? 

Ans. Prime cost, $257 68}: sold for $298 374; gain, 
$40,681 

ized byCoOQlc 
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division- 
Rule. — ^Divide as in simple division. When a re- 
mainder occurs, multiply it by 4; and add the number 
of fourths that are in the fraction of the sum (if any) to 
its product: divide this product by the divisor, and its 
quotient will be fourths, which annex to the quotient 
Proof. — ^As in simple division. 



Ds, Ct8. 

2)45,22 



EXAMPLES. 
Ds. CtS. 

3)G3,18| 



22,61 
Ds. cts, 

25)629,681(25,181 
50 

'129 
125 



21,064 



46 
25 

218 
200 

18 
4 

71 



Ds.cU. 

2)25,374 

12,681 

32)78800(24,621 
64 

'148 
128 

200 
li« 

80 
64 



Here 18 cents remain; multiply 16 

18 cents by four, brings them to ^ 

fourths of a cent; add the |, this 

makes 75 fourths: divide 75 fourths ooxp i/o 

by 25, and | are obtained, which o2y»4(2 or i 

place in the quotieut. 64 



EXERCISES. 



D. ctf. 

Divide 56,15 ^)y 10 

96,00 by 5 

156,00 by 4 

58,14 by 38-^ 

417,96 by 129 

494,45 by 341 

627,38 by 508 



Quotient $ 5,61* 

19,20 

39,00 

1,53 

3,24 

1,45 

-: 1,234 
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APPLICATION. 
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1. If 7 pounds of butter cost $1,89 cts., what is the 
value of 1 pound? Ans. 27 cts. 

2. If 8 IbSi jif coffee cost $^,04 cts., what is the price 
of one pound? Ans. 25i cts. 

3. Bought 29 yds. of fine linen for $65^5 cts., what 
was the price per yard? Ans. $2,25. 

4. Paid $58,75 cts. for 235 yds. of muslin, what 
was it per yard? Ans. 25 cts. 

5. A piece of cloth containing 72 yds. cost $450, 
what was it per yard? Ans. $6,25. 

Questions. 

How do you perform division of Federal Money? 
How do you proceed when a remainder occurs? 

V PHoaascuors exercises in the preceding rules. 

1. Bought 18 barrels of potatoes, each containing 
3 bushels, at 25 cts. a bushel, what did they cost? 

Ans. $13,50. 

2. A farmer sold 30 bushels of rye at 87 cts. a 
bushel, 30 bushels of com at 53 cts. a bushel; 8l)ushel 
of beans at $1,25 cts. a bushel; 2 yoke of oxen at 
$02 a yoke; 10 calves Bi $4 a piece; 15 barrels of 
cider at $2,374 a barrel, what was the amount of the 
whole? Ans. $251,62*. 

3. What will be the price of four bales of goods, each 
bale containing 60 pieces, and each piece 49 yards, at 
37i cents a yard? Ans. .$4410. 

4. Add $324,434 cts. $208,094 cts. and $507,904 cts. 
together, and divide the sum by 2, and what will be 
theresuh? ^ Ans. $520,2 1|. 

5. Divide 400 dollars, equally, among 20 persons. 
What will be the portion of each person? Ans. $20. 

6. Divide 1728 dollars, equally among 12 persons. 
What does each one of them share? Ans. $144. 

7. If 240 bushels cost 420 dollars; what is the cosf 
of one bushel at the same rate? ^ ^^ n. Ans. $1.75. 
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REDUCTION- 

' RxDVOTiDN is the ehan^ng of a sum, or quantity, 
from one denomination to another, without altering the 
¥iLlue. 

Case 1. 

To reduce a sumj or quarUUy, to a lower denommation 
than its own. 

Rt^LE. — ^Multiply the sum, or quantity, by. that num- 
ber of the lower denomination which makes ode of its 
own. 

If there are one or more denominations between the 
denomination of the given sum, and that to which it is 
to be changed, first change it to the next lower than its 
own; then to the next lower, and so on to the deno- 
mination required. 



DRY MEASURE. 

TABLE. 

2 pints (pts.) make 1 quart, qt 

^quarts - 1 peck, pc. 

4 pecks - 1 bushel, bu. 

NoTB. — ^Tliis measure is used for measuring giais, 
salt, fruit, d&e. 

EXAMPLES. 

NcrrE. — 1. To reduce bushels to pecks, multiply by 
4, because each bushel has 4 pecks in it. 

1. Reduce 23 bushels to pecks. 

28 

4 

• - Amt. 92 pecks. 

2. Reduce 35 busheb to pecks. Amt., 140 pecks. 
Note. — 2. To reduce pecks to quarts, multiply by 6, 

because ea ch peck has 8 quarts m it„g,,ed by Google 



REI^UrTION. 89 

3. Reduce 27 pecks to quarts. 

pe. 
37 

8 

Amt 216 quarts. 

4. Redtfee 48 peeks te quarts. Amt 344 quarts. 
NeTB«— 3. To reduce <|uarts to pints multiply by 2, 

ecause each quart has 2 pints in it. 

5. Reduce 43 quarts to pints. ^ 

qt. 

43 

2 

Amt. 86 pints. 

6. Reduce 32 quarts to pints. Amt 64 pints. 
Reduce 34 bushels to pints. . 

hi. 
84 
4 Multiply the bushels by 4 to bring 

_ them to pecks. 

136 
8 Multiply the pecks by 8 to bring 

' them to quarts. 

1088 

2 And multiply the quarts by 2 to bring 

— them to pints. 
Amt. 2179 pints. 



7. Reduce 56 pecks tp pints. Amt 896 pints* 

8. Reduce 47 bushels to quarts. Amt 1504 qt 

9. Reduce 85 bushels to pints. Amt 5440 pt 

10. Reduce 63 pecks to quarts. Amt. 504 qt 

11. Reduce 132 bushels to quarts. Amt 4224 qt. 

12. Reduce 1^4 bushels to pints. Amt 14976 pt. 
NoTB.— -4. When several denominations occuri reduce 

the highest denomination to the next lower one, and this 
again to the next lower, and so on; observing to add 
the amount of each denomination, the number there is 
of that denomination in the siven sum. 
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EXAMPLBB* 

1. Reduce 23 bushels, 3 pecks, 5 quarts, 1 pint, to 
pints. 

23-3-5-1 

4 Multiply the bushels by 4 
•— ^ to bring them to pecks, and 
92 add the 3 pecks to the amount, 

3 \ which makes 95 pecks. 

95 

8 Multiply the pecks by 8 to 

— — bring them to quarts, and add 

760 the 5 quarts, which makes 

5 765 quarts. 

765 

2 Multiply the quarts by 2 
to bring fliem to pints, and 

1530 add the 1 pint which makes 
1 1531 pmts. 

1531 amt. 

Or thus: 
hu. pe. qt, pt. i 
23 3-5-1 

4 Multiply by 4 as above; 
— add the 3, and set down the 
95 amount, 6lc. 

8 

705 
2 

1531 Amt. as before. 

XX£RCIS£S. 

1. Reduce 13 bushels, 2 pecks, 7 quarts, 1 pint to 

taints. Amt. ft70 m«ta 

Digitized by CjOOQIC 



SEDUCTION. 41 

2. Reduce 24 bushels, 3 pecks, 1 quart to quarts. 

Amt 793 qt 

3. Reduce 7 bushels, 3 pecks to quarts. Amt. 248 qt 

4. Reduce 3 pecks, 2 quarts to pints. Amt. 52 pU 

5. Reduce 7 quarts, 1 pint, to pints. Amt 15 pt 

6. Reduce 32 bushels, pecks, 1 quart to pints. 

Amt. 2050. 
% Reduce 5 bushels, 1 peck, quarts, 1 pint to pints. 

Amt. 337 pt 
8. Reduce 43 bushels, 1 peck to pints. 

Ami. 2768 pt. 

Questiotu, 

What is reduction? 
For what is case first used? 

How do you reduce a sum to a lower denomination 
than its own? 
How do you reduce bushels to pecks? 
Why do you multiply by 4? 
How do you reduce pecks to quarts? 
Why do you multiply by 8? 
How do you reduce quarts to pints? 
How do you reduce bushels to pints? 



AVOIRDUPOIS WEIGHT. 

TABLE. 

16 drams (dr.) make 1 ounce, oz. 

16 ounces - 1 pound, lb. 

28 pounds - 1 quarter of a cwt. qr. 

4 quarters, (or 112 lb.)* 1 hundred weight, cwt 

20 hundred weight I^n, T. 

NoTB. — ^By this weight are weighed, tea, sugar, cof 
fee, £kMir and other things subject to Waste, and all the 
metals, except silver and gold. 

* The gKi68 hundred weight of 113 pounds is nesurly out cf use 
dio decimal hundred weight of 100 pounds is talcing its place. 
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EXAMPLES. 




1. Reduce 23 tons to hundred w^ht. || 




Ions. 


1 


23 




20 




Amt. 460 cwt 


2, Reduce 34 hundred weight to 


quarters. 




cwt. 




M 




4 


Amt 136 qaart^:«. 


3. Reduce 42 quarters to pounds 


1. ^rs. 
42 




28 




996 


- 


84 




4. Reduce 73 pounds to ounces. 






Ibfl. 


, 


73 


- 


16 


X 


438 




73 


Amt 1168 ounces. | 


5« Reduce 54 ounces to drams. 






oz. 


^ 


54 




1«, 


} 


324 




54 


^^^ 


Amt. 864 drams. 
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BEDUCTION. 43 

6. Reduce 35 tons to drams. 

terns, 
35 
20 

700 cwt. 
4 

2800 qr. 
28 

22400 
560b 

78400 lb. 

m 



470400 
78400 



1254400 oz. 
16 



7526400 
1254100 



AmouBt 20070400 drams. 



7 Reduce 24 pounds to drams. Amt. 6144 dr. 

8 Reduce 36 hundred weight to pounds. 

Amt 4032 lb. 

9. Reduce 73 quarter^ to ounces. Amt. 82704 oz. 

10. Reduce 2 tons to pounds. Amt, 4480 lb. 

1 1 Reduce 4 tons to drams. Amt 2293760 dr. 



itized by Google 



44 REDUCTION. 

12. Reduce 3 tons, 13 cwt., 2 qu., 14 lbs., to pounds. 
T. cwt, qr. Ih. 
8 - 13 . 2 . 14 
20 



60 


Or thus : 


13 


T. cwt. qr. lb. 


^- 


3-13-2-14 


73 


20 


4 


.— . 


^..— 


73 


292 


4 


2 


«.«. 




294 


294 


28 


28 






2366 


2352 


588 


588 






8246 pounds 


8232 




14 





8246 pounds. 

13. Reduce 2 tons. 15 cwt 2 qr. to quarters. 

Amt. 222 qr. 

14. Reduce 3 tons. 25 lb. to pounds, ^t 6745 lb. 

15. Reduce 5 cwt 3 qr. 14 lb. to ounces. 

Amt 10528 oz. 

16. Reduce 2 cwt 2 qr 14 ounces to drams. 

Amt 71,904 dr. 



TROY WEIGHT. 

TABLE. 



1 AlSJ^lL. 

24 grains (gr.) make 1 pennyweight, dwt. 

20 pennyweights - 1 ounce, oz. 

12 ounces - ' 1 pound, lb. 

Note. — By this weight, jewels, gold, silver, and 
liquors, are weighed. 
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EXABCPLE8. 



1. Reduce 32 pounds to ounces. lb. 

• 32 
12 

Ami. 384 ounces. 

2. * Redttce 23 ounces to pennyweights. oz. 

23 
20 

Amt.460dwt. 

3. Reduce 43 pennyweights to grains. dwU 

43 
24 

172 
86 

Amt 1032 grains. 

4. Reduce 53 pounds to grains. lbs. 

53 
12 




50680 
25440 

Amt. 305280 grains. 

EXERCISES. 

1. Reduce 24 ounces* to grains. Amt. 1 1520 gr. 

2. Reduce 32 pounds to pennyweights. Amt. 7680 dwt. 

3. Reduce 132 pikinds to ounces. Amt. 1584 oz. 
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46 BRDUCTIOlf. 

5. Reduce 463 pounds to grains. Amt. 2666880 gr. 

6. Reduce 47 pounds, 10 ounces, 15 pennyweights to 
pennyweights. Anit 11495 dwt 

7. Reduce 5 pounds* 6 ounces, 4 pennyweights, 20 
grains to grains. Amt. 31796 gr. 



APOTHECARIES ^TJIGHT. 

TABLE. 

20 grains (gr.) make 1 scruple, sc. 9 

3 scruples - 1 dram*, dr. 3 

8 drams - 1 ounce, oz. 3 

12 ounces - 1 pound, lb. 

NoTB.-«By ^18 weight apothecaries mix (heir medi- 
cines, but they buy and sell by Avoirdupois Weight. 

^ EXERCISES. 

1. Reduce 32 pounds to ounces. Amt. 384 oz. 

2. Reduce 43 Ounces to drams. Amt. 344 dr. 

3. Reduce 27 drams to scruples. Amt. 81 sc. 

4. Reduce 37 scruples to grains. Amt. 740 gr. 

5. Reduce 28 pounds to drams. Amt. 2688 dr. 

6. Reduce 36 ounces to scruples. Amt 864 ac. 

7. Reduce 27 drams to grains. Amt. 1620 gr. 

8. Reduce 23 pounds to grains. Airt 132480 gr. 

9. Reduce 3 pounds, 5 ounces, 2 scruples to scru- 
ples. Amt. 986.' sc. 

10. fteduce 7 ounces, 5 dratios, 14 graint to grains. 

Amt. 3674 gr. 

11. Reduce 27 pounds, 7 ounces, 2 drams, 1 scruplet 
2 grains, to grains. Amt. 159022 gr. 



CLOTH MEASURE. 

TABLE. 
4 nails (na.) make ' 1 quarter of a yard, qr. 

4 quarters - 1 yard, yd, 

3 quarters - 1 Ell Flemish, £. Fl 

5 quartera - 1 Ell English, E. E. 

6 quarters - 1 Ell French, E. Fr. 
Note. — By this measure cloth, tapes, linen, muslin, 

d&c, are measured. Pr»oaL 

1__ 5, ^___ Digitized by VjO(J5<1^ ,^ 
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1. Reduce 24 yards to quarters. Amt. 96 qr. 

2. Reduce 32 quarters to nails. Amt. 128 na. 

3. Reduce 27 yards to nails. Amt 432 na. 

4. Reduce 46 Flemish ells to quarters. 



5. Reduce 27 English eUs to quarters. 

6. Reduce 34 French ells to quarten. 



Amt 138 qr. 
Amt 135 qr. 



Amt. 204 qr. 

7. Reduce 45 Flemish ells to nails. AnA, 540 na. 

8. Reduce 36 English ells to nails. Amt 720 na. 

9. Reduce 54 French ells to nails. Amt. 1^6 na. 

10. Reduce 13 yards, 3 quarters to quarters. 

Amt 55 qr. 

11. Reduce 3 qua];ters, 2 nails, to nails. Amt 14 na. 

12. Reduce 24 yards, 2 nails to nails. Amt 886 na. 

13. Reduce 13 E. ells, 2 qrs., 3 nails to nails. 

Amt. 271 na. 



LONG MEASURE. 

TABLE. 

12 inches (in.) make 1 foot, ft. 

3 feet - 1 yard, yd. 

51 yards - 1 Rod, Pole, or Perch, p. 

40 poles « 1 Furlong, 

8 Furlong - 1 Mile. 

3 Miles - 1 League. 

60 Geographic, orJ , , _ 

69* Statuteltfiles \ ^ ^®^®®- 

Note. — ^This measure is used for length and dis* 
tances. 

A Hand is a me&sure of four inches, and is used in 
measuring the height of horses. 

A Fathom is 6 feet, and is chiefly used in measuring 
the depth of water. 
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1. Reduce 

2. Reduce 

3. Reduce 

4. Reduce 

5. Reduce 

6. Reduce 

7. Reduce 
Reduce 
Reduce 
Reduce 
Reduce 

12. Reduce 

13. Reduce 

14. Reduce 

15. Reduce 

16. Reduce 
yards.. 
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XZERCISSS. 



8. 

9, 
10. 
11. 



23 leagues to miles. Amt. 69 m. 
43 miles to furlongs. Amt. 344 f. 
27 furlongs to pc^es. Amt 1080 p. 
56 poles to yards. Amt. 308 yd. 
132 yards to feet. Amt. 396 ft 
76 feet ^ inches. Amt. 912 in 

24 miles to poles. Amt. 7680 p. 
32 furlongs to yards. Amt. 7040 yd. 
86 poles to inches. Amt 17028 in. 
26 leagues to yards. Amt. 137280 yd. 
52 mUes to feet. Amt ^4560 ft 
5 leagues to inches. Amt 950400 in. 
24 degrees to statute miles. Amt 1668 m. 
12 miles, 3 furlongs, 25 poles to poles. 

Amt 3985 po. 
14 leagues, 2 furlongs to poles. 

Amt 13520 po. 

3 leagues, 2 miles, 6 furlongs, 18 poles to 

Amt. 20779 yds. 



LAND, OR SQUARE MEASURE. 



TABLE. 



144 square inches make 


1 square foot, 


ft. 


9 square feet 


1 square yard. 


yd. 


304 square y^rds - 


1 square perch, 


P- 


40 square perches - 


1 rood. 


r. 


4 roods 


1 acre, 


e^ 



Note. — This measure is used to ascertain the quan* 
tity of lands, and of other things having length and 
breadth to be estimated. 



EXERCISBS. 

1. Reduce 27 acres to roods. 

2. Reduce 53 roods to perches. 



Amt 108 r. 
^ Aral. 2120 p. 

dbyCOOgk 
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3. Reduce 28 perches to square yards. 

Amt. 847 sq. yds. 

4. Reduce 36 square yards to square feet 324 ft 
5 Reduce 27 square feet to square inches. 

Amt. 3888 in. 

6. Reduce 34 acres to perches. Amt. 5440 p. 

7. Reduce 42 roods to ^uare yards. 

Amt. 50820 eq. yds. 

8. Reduce 24 square perches to square feet. 

6534 ft 

9. Reduce 32 roods to square feet. Amt. 348480 fl. 

10. Reduce 23 acres to square inches. 

Amt. 144270720 sq. in. 

11. Reduce 11 acres, 2 roods^ 19 perches to perches. 

Amt. 1853 p. 
1% Reduce 17 acres, 3 roods to perches, 

Amt. 2840 p. 

13. Reduce 12 acres, "2 roods, 12 perches to square 

yards. Amt. 60863 sq. yd. 



CUBIC, OR SOLID MEASURE. 

TABLE. 
1728 cubick inches make 1 cubic foot 

27 feet 1 cubic yard 

40 feet of round timber, or J , m,_ ^« i^j 
50 feet of hewn timber, \ 1 Ton or load 
128 solid feet 1 Cord of wood 

Note. — ^Thig measure is employed in measuring 
solids, having length, breadth, and tiucknoss to be esti- 
mated. 

EX^CtSXS.' 

1 Re Ace 29 cords of wood to cubick feet. 

^ Amt. 3712 c. I 

S Reduce 32 cubic yds. to fbet. Amt. 864 c. f. 

S Reduce 23 cubic feet to inches. Amt 39744 c. in. 

4 Reduce 32 cubic yds. to inches. Amt. 1492992 c. in. 

5 Reduce 2 cords of wood to inches. Amt. 442368 c. in 

6 Reduce 3 cords, 10 feet to fast. AmL 8M & 

7 Reduce 1 cord, 3 feet, 136 inches (o inches. 
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LIQUID MEASURE. 

TAKLE. 

4 gills make I pint jpt 

2 pints (pts) 1 quart qt. 

4 quarts , 1 gallon gebl. 

42 gallons 1 tierce te. 

63 gallons 1 hogshead hhd. 

2 hogsheads I pipe or butt pi. 

2 pipes 1 tun. T— 

NoTB. — ^This measure is employed in measuriiig 
Ci4er) oil, beer, &c. 

' XXfiRCZSES. ' 

1 Reduce 23 tuns to pipes. Amt. 46 pi. 

2 Reduce 43 pipes to hogsheads. Amt. 86 hhd. 

3 Reduce 34 hogsheads to gallons. Amt. 2142 gal. 

4 Reduce 27 tierces to gallons. Amt. 1 134 gal. 

5 Reduce 53 gallons to quarts. Amt. 212 qt. 

6 Reduce 724 quarts to pints. Amt. 1448 pt. 

7 Reduce 37 pints ta gills. Amt. 148 g. 

8 Reduce 12 pipes ta gallons, Amt. 1512 gal. 

9 Reduce 4 hogsheads to quarts Amt. 1008 qt. 

10 Reduce 32 gaflons to gills. Amt. 1024 g. 

11 Reduce 2 tuns to gills. Amt. 16128 gills 

12 Reduce 82 gals 3 qts. to pints. Amt. 262 pt. 

13 Reduce 2 hogi^eads, 27 gals. 3 qts to quarts. 

Amt. 615 qt 

14 Reduce 3 tons, 1 hogshead, 15 gals. 1 qt to pints. 

Amt. 6674 pt. 

MOTION, OR CIRCLE MEASURE. 

TABLE. ^ 

6O0ecoad8 ("sec) make 1 minute *iniii. 

60 n^inutep ^ 1 degree o deg. 

30 degree isine « siii^ 

12 sines (or 360 degrees) 1 revolution 

NoTE.^ — ^This measure is employed by astronooienr, 
navigalcNrs, ($&c. 



EXERCI8B3. 

1 Reduce 5 sines to degrees. Amt. 150° 

2 Reduce 8 degrees to minutes. Amt. 480' 

3 Reduce 6 minutes to seccmds. Amt. 360 sec. 

4 Reduc5e 12 sines to seconds. Amt. 1296000 sec. 

5 Reduce 3 sines 15 degrees to minutes. 

Amt. 6300 min. 

TIME- 
TABLE. 
60 seconds (sec) make 1 minute min. 
60 minutes . 1 hour H. 

24 hours 1 day 

7 days 1 week 

12 months (or 365 days) 1 year. 
Note. — The true year, according to the latest and 
most accurate observations, consists of 365 d. 5 h. 48 m. 
and 58 sec : this amounts to nearly 365^ days. The com^ 
mon year is reckoned 365 days, and every fourth or 
leap, year one day more on account of the fraction omit- j 
ted each year, which being put together, every fourth 
year is added to it, making leap year 366 days. 
The year is divided into 12 months as foHmvs. 

The fourth, eleventh, ninth and sboh. 
Have thirty days to each afhxed, 
And every other thirty-one, 
Except the second month alone, 
Which has but tweuty^ight in fine. 
Till leap year gives it twenty-nine. 

OR thus: 

Thhty days hath September, 
April, June, and November, 
February hath twenty-eight alone,, 
And each of the rest has thirty one. 
Whon tlie year can be divided by four, without a re- 
mainder, it is bissextile^ or leap year. 
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GXEKCISSS. V 

1 Reduce 42 years to months. Amt. 504 iq. 

^ Reduce 23 days to hours. Amt. 5^ h. 

3 Reduce 36 hours to minutes. Amt 2160 mill; 

4 Reduce 25 minutes to seconds. Amt. 1500 seo. 

5 Reduce 14 days to minutes. Amt. 20160 min 

6 Reduce 52 hours to seconds. Amt. 187200 sec. 

7 Reduce 13 weeks to hours. Amt. 2184 h. 

8 Reduce 12 weeks to minutes. Amt. 120960 min. 

9 Reduce 8 years to minates, allowing 365 days to 
each year. Amt. 1576800 min. 

10 Reduce 15 years and 6 months to months. 

Amt. 186 m. 

11 Reduce 4 weeks, 3 days, 22 hours, to hours. 

Amt 766 h. 

12 Reduce 7 years, 24 days, 43 minutes, to seconds. 

Amt. 222828180 sec. 

STERLING MONEY. 

TABLE. 
4 farthings (qr) make 1 penny d. ' 
12 pence 1 shilling s. 

20 shillings 1 pound 

Farthings are usually written as fractions of a penny, 
thus* i one farthing 

i two farthings or a half penny. 
I three farthings. 

EXEBCISES. 

1 Reduce 14 pounds to shillings. Amt 280 s* 

2 Reduce 23 shillings to pence. Amt 276 d. 

3 Reduce 34 pence to farthings. Amt. 136 qr. 

4 Reduce 4 pounds to pence. Anrt. 960 d. 

5 Reduce 13 shillings to farthings. Amt 624 qr. 

6 Reduce 16 pounds to farthings. Amt 15360 qr. 

7 Reduce 13 pounds 14 shillings, to pence. 

Amt. 328B d. 

8 Reduce 3 pounds 15 shillings 6 penc« to farthings, 

Amt. 3624 qr. 



KEDUCTION. 53 

FEDERAL MONEY. 

TABLE. 

10 mills make 1 cent 
10 cents 1 dime 

10 dimes 1 dollar 

10 dollai^ 1 eagle 

EXEBCISES. 

1 Reduce 5 eagles to cents. Amt. 5000 ct. 

2 Reduce 3 dollars to mills. Amt. 3000 m. 

3 Reduce 15 dimes to cents. Amt. 150 ct 

4 Reduce 3 eagles, 5 dollars to cts. Amt.3500 ct. 

5 Reduce 7 dollars, 3 dimes, 6 cents, to mills. 

Ami' 7360 m. 
As eagles, dimes and mills are not used in accounts, 
they will generally be omitted in the subsequent exer- 
cises of this work. 

4 fourths, or 3 thirds, or 2 halves, make 1 cent. 
100 cents ... 1 dollar. 

6 Reduce 125 cents to halves of a cent. 

Amt. 250 halvei^. 

7 Reduce 32 cents Jto fourths of a cent. 

Amt. 128 fourths. 

8 Reduce 23 dollars to cents. Amt. 2300 ct. 

9 Reduce 25 dollars 15 cents to cents. Amt. 2515 cU 

10 Reduce 15 dollara 37 1 cents to halves of a cent. 

Amt. 3075 halves. 

1 1 Reduce 21 dollars 15 cents to thirds of a cent. 

Amt. 6345 thirds. 

12 Reduce 5 dols. 371 cents to fourths of a cent. 

Amt 2150 fourths.' 

13 Reduce 15 dollars 33i cts. o thirds ofa cent 

Amt 4600 thirds 

Note. To reduce dollars to cencs annex two cyphers 
thus 53 dollars are 5300 cents. 
To reduce dollars and cents to cents, place them to- 
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gether without any separating point, and the amount 
will be cents. Thus 35 dollars 24 cents arc 3524 cents. 

Questions, 
For what purpose is Dry measure used? 
For what is Avoirdupois weight used? 

For what is Troy weight employed ? 

For what is Apothecaries weight employed? 

For what is Cloth measure employed? 

For what is Long measure used? 

For what is Land or Square measure used? 

For what is Cubick 4nea8ure employed ? 

For what is Liquid measure employed? 

For whal is Sterling currency used ? 

For what is Federal currency used? 

Cask 2. 

To reduce a sum or quantity to a higher denomtnOr 
tion than its own 

Rule.— Divide the sum or quantity by that number of 
its own denomination which makes one of the denomina- 
tion to which it is to be changed. 

When there are one or more denominations between the 
denomination of the given sum and that to which it is j 
to be changed ; first change it to the next higher than its 
own, and then to4he next higher, and so on. 

Remainders are always <^the same denominations Us 
the sums divided, 

DRY MEASURE. 

EXAMPLES. 

1 Reduce 25 pints to quarts. pis. 

V NoTC— Divide by 2, because every 2 pints 2)25 

make one quart In 25 are 12 two^s and 

I oveiT, that is 12 quarts and 1 pint. 

^ Reduce 43 quarts to pecks. 

Divide by 8, because every 8 qts. make 
1 peck. In 43 are 5 eights and 3 over, 
that is 5 pecks and 3 quarts. 




^ . REDVCTIOH. 55 

3 Reduce 26 pecks to busfaek. bu, ^ 
Divide by four because every 4 pecks 4)26 

I make 1 bushel. In 20 are 6 fours and i . 

2 over^ that is 6 bushels and 2 pecks, bu. 6 — 2 pecks 

4 Reduce 359 pints to btishels. pt 
Divide piats by 2, brings them 2)359 

to quarts; divide quarts by 8, bzings — . 
th^m to peeks, aiul divide pecks by 8)179 — 1 pt. 
4 brings them to bushels. 
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5 b. 2^. 3 qt. 1 pt. 

5 Reduce 81 quarts to bushels. A. 2 bu. 2 pe. 1 qt. 

6 Reduce 134 pints to pecks. 8 pe. 3 qt. 

7 Reduce 194 pints to bushels. 3 bu, pe, I qt 

What is reduc^onf 

For what is case second used? 

IJoiv do y,pu, reduce a sum to a higher denomination 
than its own? 

When there fre one. or more denominations between 
the denomination of the given sum and the one to 
which you wish to reduce itj how do you proceed? 

Of what denomination is the remainder always? 

How do you bring pints to qu^ts? 

How do yoM bring quarts to pecks? ' 

How do you bring pecks to bushels? 

How do you bring pints to bushels? 

AVOIRDUPOIS WEIGHT. 

1 Reduce C^ cwt. to tons. Result 3 toiis 5 c#t 

2 Reduce 27 quttrteHs to cwt Res. 6 cwt. 3 qr. 

3 Reduce 109 pounds to qr. Res. 3 qr. S5 lb. i 

4 Reduce 123 ounces to pounds. Res. 7 Ib^ 1 1 oz. l 

5 Reduce 234 drams to ounces. Res. 14 oz. 10 dr. I 

6 Reduce 4274 dmms to' pounds. Re& 16 lb. 11 oz. 2 dr. 

7 RQduce.175 quarters to tons. Ilei.2«dns3cjwt3qr. 

8 Reduce !tS7^ pounds to tons. Re«. 3 tons 2d Ib.^ 
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TROY WEIGHT. 

1 Reduce 378 ounces to pounds. Result, 31 lbs. 6 oz. 

2 Reduce 235 pennyweights to ounces. 

Res. 11 oz. I5dwt. 

3 Reduce 748 grains to pennyweights. 

Res. 31 dwt. 4 grains. 

4 Reduce 076 pennyweights to pounds. 

Res. 2 lbs. 9 oz. 18 dwt. 

5 Reduce 732 grains to ounces. ** 

Res. 1 oz. 10 dwt 12 grains. 

Reduce 14752 grains to pounds. 

Res. 2 lbs. oz. 14 dwt. 10 gr. 

APOTHECARIES WEIGHT. 

1 Reduce 432 ounces to pounds. Res. 36 Hbs. 

2 Reduce 782 drams to ounces. Res. 97 oz. dr. 

3 Reduce 91 scruples to drams. Res. 30 dr. 1 scr. 
' 4 Reduce 192 grains to scruples. Res. 9 sc. 12 gr. 

5 Reduce 250 scruples to ounces. 

Res. 10 oz. 5 dr. 1 scr. 

Reduce 12000 grains to pounds. 

Re8..2]b.2oz. 3drs. 

CLOTH MEASURE. 

1 Reduce 00 quarters to yards. Res. 15 yds, 

2 Reduce 00 quarters to English ells. 

Res. 12 E. ells. 

3 Reduce 00 quarters to French ells. 

Res. 10 PV. ells. 
4. Reduce 00 quarters to Flemish ells. 

Res. 20 Fl. ells. 
d Re^ce 52 nails to quarters. Res. 13 qr. 

Reduce 123 nails to yards. Res. 7 yds. 2 qr. 3 na. 
7 Reduce 5^ nails to English ells. 

Res. 27 ells. qr. 3 naite. 

LONG MEASURE. 
1 Reduce 30 miles to leagues. Res. 12 1. 

p Reduce 75 furlongs to miles. Res. 9 m. 3f. -' 



3 Reduce 295 poles to furlongs. 

4 Reduce 286 yards to poles. 

5 Reduce 365 feet to yards. 

6 Reduce 759 inches to feet. 

7 Reduce 253 inches to yards. Res. 
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Res. 7f 15 p. 

Res. 52 p. 

Res. 121 yds. 2 ft. 

Res. 63 ft. 3 in. 

7 yds. Oft linch. 



8 Reduce 2792 poles to leagues. Res. 2 1. 2 m. 5 f. 32 p. 

SQUARE MEASURE. 
J Reduce 287 roods to acres. Result 71 a. 8 r. 

2 Reduce 245 perches to roods. Res. 6 r. 5 p. 

3 Reduce 756 square feet to yards. Res. 84 yds. 

4 Reduce 4731 square yards to perches. 

Yds, Res. 156 p. 12 yds. 

Bring the 30^ yards and the 4731 yards 
, both to fourths, and divkie. The remainder 
48, is fourths of a yard ; divided by kfur^ 
brings it lo yards, the true i^niaiuder. 



304 
4 


4731 
4 


121 


18924 
121 



156 p. 



682 
605 

774 
. 726 

4 ^S Rem. 

12 jrards. 

5 Reduce 3575 square inches to feet. 

Res. 24 feet 119 inches. 

6 Seduce 1728 square perches to acres. 

Res. 10 a. 3 r. 8 p. 

CUBIC MEASURE. 
Reduce 789 cubic feet to cords. Result, 6 c. 21 fu 
Reduce 34S cubic feet to yards. Res. 12 yds. 19 fl. 
Reduce 9386 cubic inches to feet. Res. 5 Vl. 746 in. 
Reduce 70353./ cubic inches to cords. 

Rfis. .q o. 23 ft. 243 \n. 
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LIQUID MEASURK 

1 Reduce 25 pipes tc^tuns. Res. 12 T. 1 P. 

2 Reduce 34 hogsheads to pipes. Res. 17 P. 

3 Reduce 1575 gallons to hogsheads. Res. 26 hhds. 

4 Reduce 163 quarts to gallons. Res. 40 gal. 3 at. 
1 5 Reduce 6048 pints to tuns. Res.'S tans. 

MOTION. 

1 Reduce 1440 seconds to minutes. Result, 24 min> 

2 Reduce 720 minutes to degrees. Res. 12 deg* 

3 Reduce 342 degrees to sines. Res. 1 1 sines 12 deg. 

4 Reduce 443907 seconds to sines. 

Res. 4 sines 3 deg. 18 min. 27 sec. 

TIME. 

1 Reduce 1800 seconds to minutes. Result, 30 m. 

2 Reduce 720 minutes to hours. Res. 12h. 

3 Reduce 744 months to years.* Res. 62 yrs. 

4 Reduce 4649 minutes to days. Res. 3d. 5h. 29 min- 

5 Reduce 48888 minutes to weeks. 

/ Res. 4w. 5d. 22hrs. 48 min. 

STERLING MONEY. . j 

1 Reduce 78 shillings to pounds R«6»3£. \Ss. 

2 Reduce 93 pence to shillings. B|p. 7ir. 9d, 

3 Reduce 39 farthings to pence. Res. M, Sqr 

4 Reduce 656 pence to pounds. .. Res. 2£ 14«. Sd. 

5 Reduce 781 farthings to shillings. Res. Ifis. 3<{. I^r. 

6 Reduce 6529 fartiiin^ to pounds. 

Res. 6£. 16*, OA 1 qr. 

FEDERAL MONEY. 

1 Reduce 250 halves to cents. ^ Res. 125 cts. 

2 Reduce 128 fourths to cents. Res. 32 .^t^ 
h Reduce 2343 cents to dollars. Res. 23 doll 43 ctQ. 

4 Reduce 15374 cents to doHars. Res. 15 dol. 371 cts, 

5 Reduce 6160 half cents to dollars. Res. 30 dol. 75 cts. 
Note. — ^To reduce cents to dollars,, separate two figures 

oiithe ri5"hthand for cents: thofl« on thn Ipft will hp rloflni^ 
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PROMISCUOUS EXBBCISES. 

1 How many bushels in 738 quarts? 

Ans. 23 bushels ^ quarts 

2 In 7 bushels, how many pints? Ans. 448 pints. ', 

3 ilow many cwt. in 5356 ounces? . 

Ans. 2 cwt. 3qr. 2Glb. 12 oz. 

4 How many drams in 3 qr. 23 lb. 14 oz.? 

Ans. 27616 drams.. 

5 Ilow many grains in 9 oz. 14 dwt. 3 gr.? 

Ans. 4659 gr. 

6 How many pounds in 7432 dwt?An8. 

301b. 11 oz. 12 dwt. 

7 How many scruples in 15 lb. 1 oz. 6 drams? 

Ans. 4362 scr. 

8 How many ounces in 216 scruples? Ans. 9 oz. 

9 liow many furlongs in 2346 yards? Ans. 

lOf. 26p. 3yd. 

10 How many poles in 3 leagues? Ans. 2880 poles. 

1 1 How many yards in 84 nails? Ans. 5 yd. 1 qr. 

12 How many perches in 4719 square yards 

Ans. 156 perches. 

13 How many square yards in one arre ? 

Ans. 4840 sq, yds. 

14 How many hogsheads in 9728 gills? 

Ans. 4 hhds. 52 gal. 

15 How many pints in 2 pipes? Ans. 2016 pints, 

16 How many minutes in 3 days 6 hours? Ans. 4680m. 

17 How many hours in 2 weeks and 4 da}'s? 

Ans. 432 hours. 

18 How many shillings in 27 four pences ? Ans. 9 s. 

19 How many cWds of wood in 9334 cubic feet? 

Ans, 73 cords 20 feet. 
.20 How many cubic feet in 9 cords? Ans. 1152" feet. 
21 How many inches round the globe, which is 360 de- 
grees of 694 miles each? Ans. 1,585,267,200^ inches. 
Enumerate the answer. 
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COMPOUND ADDITION. 

CoMPOTTND Addition is the art of collecting several 
numbers of ciilTorent denominations into one sum. 

Rule. 

ft 

Place the numbers so that diose of the same denom- 
ination may stand directly under each other, observing 
to set the lowest denomination on the right, the next 
lowest next, &c. 

Then add up the several columns beginning with the 
lowest denomination : divide the sum by as many of the 
number of that denomination as it takes to make one of 
the next; and so on. 

Proof. — As in Simple Addition. 



DRY MEASURE. 



EXAMPLES. 

The first column on the right makes 
five pints. Five pints make two (|uart> 
and leaves one pint. Set down the one 
pint under the column of pints and canr>' 
the two quarts to the coluum of quarts. 
The column of quarts with Uie two quaru 
added n:akes twenty four quarts. Twen- 
ty-four quarts make three pecks and leave 
no quarts. Set down undei the colunni 
of quarts and canj the three pecks to the 
column of pecks. 
The column of pecks witli the three pecks added makes fourteen 

pecks. Fourteen pecks make three bushels and leave two pecks. 

Set down the two pecks under the column of pecks and carry the 

three to the column of bushels. 

The column of bushels with the three bushels added makes 

twenty-four bushels. Here set down the whole amount. 
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pe. 


It 


JX. 


3 


2 


1 




7 


3 


4 




3 


1 


3 




6 


3 


2 




2 


9 


6 




'^4 


2 
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bu. 


pe. 


««.1«. 


bu. pe. qt. 


bu. 


pe. 


9<. 


J./. 


23 


3 


7 1 


4 3 7 




3 


7 


1 


34 


2 


6 1 


6 2 6 




2 


6 


1 


42 


3 


5 1 


6 1 5 







5 





51 


1 


4 1 


.704 




1 


4 


1 


23 


2 


3 1 


8 3 3. 




3^ 


3 


1 


14 


1 


2 1 


4 1 2 







2 


1 


11 


3 


4 1 


3 2 4 




2 


1 


1 


202 


3 


2 1 


40 3 7 

IPFLICATION. 


3 


2 


7 






1 Add 2 bu. 3 pe.; 7 bu. 3 qt.; 4 bu. 1 pe. 1 pt.; 6 bu. 
I qt. 1 pt.; and 3 pe. 1 qt. together. 

Amount 21 bu. pe. 1 qt. pt. 

2 Add 3 bu. 2 pe.3qt. 1 pt.; 7 bu. 7 qt. 1 pt.; 3 pe. 1 pt.; 
1 bu. 5 qt.; 4 bu. 3 pe.; 8 bu. 3 pe. 7 qt. 1 pt. together. 

Amt.29bu. 2pe.0qt. Opt. 

3 Add 7 bu. 1 pt.; 3 pe. 7 qt. 1 pt.; 6 qt. 1 pt.; 9 bu. 3 
;>e. G q{. 1 pt.; 3 bu.3 qt.; 4 bu. 1 pe. Amt, 25 bu. 2 pe. 

4 In a wagon load of grain contained in seven sacks, 
nzz in the first 4 bu. 3 pe. 1 qt.; in the second 5 bu. 7 
]t. 1 pt. — the third 3 bu. 1 pe. 1 pt. — fourth, 3 bu. 2 pe. 
5 qt. — fifth, 5 bu. — sixth, 4 bu. 1 pe. 1 pt.: — and in the 
seventh G bu. 1 pe. 1 pt. How many bushels? 

Questions. 

What is Compound Addition f 

How do you place the numbers to be added? 

Do you place the greater or smaller denominations 
n the right hand column ? 

Where do you begin the addition? 

When the first oolunm is added, how do you proceed 
vith the sum? 

When you divide the sum by as many of that denom- 
nation as make one of the next; which do you se^ down, 
he remainder or the quotient? 

What do you do with the quotient? 
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In what particular does compound addition difier ^rom 
simple addition? 

Do you carry one for every ten in compound addition f 

Since you do not carry one for every, ten, how many 
do you always carry? A. One fop as many of anyde- 
nrmihation as make one of the next. 

Here the pupil will have something with which to compare riittpU 
aidUion^ m which he carries one for every ten. This comparison will 
improve aud correct his under^taudlug of the elementary rulea. 

AVOIRDUPOIS WEIGHT. 



T. cwU qr, lb. 


T. cwL 


qr. lb. oz. dr. 


(1) 15 3 2 16 


(2) 7 11 


2 16 4 13 


4 8 3 9 


15 7 


3 8 16 7 


82 19 1 10 


138 19 


1 12, 8 13 


163 8 3 17 


42 8 


3 19 12 4 


34 15 2 24 


357 6 


2 8 3 3 



300 16 1 19 



ft 


S 


3 B 


(1) 6 


'3 


i 2 


19 


g 


5 1 


182 


7 


8 2 


57 


6 


1 


40 


5 






APOTHECARIES' WEIGHT. 

ft S 3 9 ^. 

(2) 84 7 12 

132 5 2 

16 2 2 « 8 

1427 6 7 19 

14 6 1 9 



306 7 3 2 

TROY WEIGHT. 

lb. oz. dwt. lb. oz.dwt. gr. 

(1) 47 10 12 (2) 185 2 19 20 

38 8 6 56 9 15 6 

16 11 4 1472 11 2 17 

7 2 16 385 8 5 

13 9 11 10 8 7 12 



124 6 9 
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CLOTH MEASURE. 



yds, qr, na, 

(1) 75 3 2 

163 1 3 

245 2 

738 3 1 

1785 2 3 

soog 1 1 



EJE, qr. na. 

(2) 72 3 2 

536 2 1 

847 1 3 

1453 2 

41 2 



JB .Ft qr. no, 

(8) 19 2 3 

728 1 2 

142 1 

.816 

32 1 2 



LONG MEASURE. 



L. M.fur. P. 


yd.fl. in. 


(1) 5 2 4 17 


(2) 3 2 11 


16 1 3 10 


119 


72 5 24 


2 8 


526 3 12 


3 1 10 


834 2 6 34 


2 4 


38 3 12 


6 2 7 



1493 2 2 29 



SQUARE MEASURE. 



A. 


R. 


P. 


A. R. 


P. 


(1) 39 


2 


37- 


(2) 487 2 


17 


G2 


1 


n 


• 25 3 


2S 


68 





38 


67 


32 


129 


3 


12 


45 1 


16 


632 


1 


18 


26 


29 



832 2 
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CUBIC 


MEASURE. 


yd. ft. in. 

(I) 75 22 1412 

9 26 195 

3 19 1091 

28 15 1110 

49 24 218 

18 17 1225 


cord^. feet. w. 
(2) 37 119 1015 
9 110 159 
48 127 1071 

8 111 956 
21 9 27 

9 28 1091 


186 18 67 


135 122 863 


3 In four piles of wood; the first containing 32 feet 149 
inches; the second 121 feet 1436 inches; the third 97 
feet 498 inches; the fourth 115 feet 1356 inches; how 
much did the whole amount tof 

^Ans. 2 cords, 110 ft. 1711 in. 


4 In six hoat-loads of wood : the first containing 22 
cords 114 feet, 987 in.; the second 18 cords, 121 feet, 
1436 in.; the third 21 cords, 109 feet, 1629 in.; the 
fourth 15 cords, 82 ^et, 1321 in.; the fifth 16 cords, 98 
feet, nil in.; the sixth 24 cords, 89 feet, 987 in. How 
much did they contain f 

Ans. 120 c. 105 ft. 559 in. 


UQUID MEASURE. 


T. hhd. gal 
(1) 18 2 54 

62 1 39 
327 4 

46 1 19 
285 3 28 


Jihd. gal, qt, pt. 

(2) 385 42 3 1 

27 36 2 

132 17 

•^SiO 25 

173 47 2 1 


740 1 18 
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MOTION 



(1) 



17 55 48 

1 37 51 

28 19 45 

19 19^ 37 

67 13 1 



*IO». 






66 


■ra. 





1 


II 


^-8) 1 


25 


49 


51 


2 


4 


21 


36 


4 


19 


47 


18 


1 


25 


25 


39 



10 15 24 24 



3. Add&iTi. 10^ 46*38''; 11<^37'18"; \Hn. 17^12' 
IB"; t$in. 62^; l$in. 15<> 12' 23",- and 11«> 57' 29" to- 
gether. Ans. 11 «». 6o 46^ 68". 

4. Add 45'; Isin. 9® 18"; \4P 2V 34"; 28in. 8^ 13' 
64"; isin. T^ 12' 19"; and 47' 32" together, 

Ans.8tfin.l0«20'37". 

TIME. 



T. JIf. 

(1) 71 11 

172 9 

85 7 

, 4 Id 

6 


g' 

d. 

4 

3 

3 

2< 


tee. d. A. J7. mln.-«ee. 
(2) 3 5 20 (3) 20 52 40 " 

2 3 17 122 12 35 

3 6 22 68 9 17 
4 16 135 17 12 
3 19 24 35 28 


231 7 

£ «• 
(1) 2 9 
7 1 
9 7 
5 2 


11 3 22 871 7 12 

rERI4NG MONEY. 

£ B. i. £ •• d. 

(2) 7 9 41 (3) 4 6 4 

13 7 61 -*? 19 7 

4 5 2 150 5 3 

10 18 lOi 78 6 111 


23 13 111 



4 Add £7^ 7s. 4d.$ ^39 4t. 9d.; £162 17«. 2d ; 
£4&9 15«.: £473 12if. Sd togetiiei^. 

Ans. £1898 Ids. lid. 



«• 



60 COMFOVJm filfflTRAOTIQN. 

5 Add the following sums: viz. £69 ISs. 7d.; £175 
2s. Q^.; £1582 I9s 4d,; £175 13*. 9d.; £143 13*. Sd.; 
and £212 Os. Id Ans. £2359 %8. f>d. 

COMPOUND SUBTRACTION. 

Compound Subtraction is the art of finding the dif* 
ference between two numbers consisting of several de- 
nominations. 

Rule. 

Place the numbers, as in compound^ addition with the 
less under the greater: then begin at the right hand 
denomination and subtract the lower number from the 
upper, and set down the remainder. 

If the upper number of any denomination be less than 
the lower one, add to the upper one as many as it takes 
of that to make one of the next; subtract the lower num- 
ber from the amount and set down the remainder as 
before. 

Proof, — ^As in simple subtraction. 

SXAMFIiES. 

hu. pe. qi, pt hu. pe. qU pi. 

7 2 4 1 42 3 6 1 ^ 

31 2 3 1 





3 1 


2 







4 1 


2 


1 


hush. 
9 
2 


8 


qt. 
5 

7 


q 



11 ISO 



We ctnnot take 7 quarts l^om ^ quarts ; then 
booQw 1 from tbt 2 pecks*. Oae peck has, 8 

_ quaits in it: 8 quarts added to ' the 5 quarts, 

ft €% a m^c 13 quarts. Take 7 qts. from 13 qts. and 

" '^ " 6 qts. remain. Set down the 6 qtl 

Because I borrowed 1 firpm the S^auarts, I 
iatiiX add one to the 3 below it^ which makes the lower figure 4. Now 
4 pecks fipom 2 pecks we cannot take : then borrow one bushel Ucm the 
9 ; that bushel has 4 pecks in it; 4 p. and 2 p. make 6 p. Now 4 p. 
from 6 p. and 3 pecks remahi, which set down. 

Because I bonowed 1 firom the 9, I rnvst ikdd 1 to the figtoe below 
it. 1 to 2 make 3. Take 3 kam 9 and 6 remain. Set down the % 
nd the w(»k b doner 

- ' ^ 
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8 2 
4 3 


7 


pt. 

1 
1 


3 3 , 


1 





bu. pe. 
95 8 
22 


2 

1 











bit. 

8 
4 


pe. 

1 
2 


3 
6 


1 


3 


2 


5 


I 


28 
14 


3 


2 
5 


1 


' 



jLPxucAnoir. 

1. From a granary containing 94 bushels, 2 pecks, 7 
tiuarts, have been taken 43 bush. 3 pe. 5 qr. How mudi 
remains f Ans. 50 bush. 3 pe. 2 qt. 

2. From a wagon load of com containing 63 bushels, 
3 pecks, 4 qts., have been sold 27 bush. 3 pe. 7 qt. 1 pt. 
How much remains unsold? Ans. 35 bu. 3 p. 4qt. 1 pt 

iiuestione. 

What is compound svbtraction? 

In what particular does it differ from simple subtrac- 
tiont 

How do you place the numbers in compound subjtrac- 
tionf 

Where do you begin the operation? 

When the upper number of any denominaticm ia len 
t(wD the lower one, how do you proceed ? 

Do you borrow one from die next? 

Do you call the number you borrow, t>ne ten^ as in 
simple subtraction? 

What do you call it? 

Ans. I call it one pedcj or one yard, or one mUe^ as 
the case may be? 

What do you do with it then? 

Ans. I reduce it to ^putrtSy or to feet, or to fwrUynge^ 
&c. acco^ng to the nature of the case; then add these 



08 OOMFOVKB anTBTBACTIOir* 

to ^e upper figure on tim right, subtract the lower figure 
from the Bum, and set down the remainder^ 

When you borrow one from the uppe# figure^ why do 
you add one to the figure below itf 

Note.— Upon a clear conception of the principles invohred in thew 
qiMMMBai 4ependa the pupil's correct k nowledg e of the asieiMt ot 
Adthmetic 

AVOIRDUPOIS WEIGHT. 
tonaciDtqr, tons cwt, qr, lb, ctct qr^ lb,o».dr. 
From 45 11 ^ ^ 12 3 15 17 ^ ^ 
Take 15 10 2 24 10 26 6 3 21 15 9 



Rem. 30 1 1 28 2 2 17 10 6 0. 7 



1. Subtract 76 tons, 18 hundred we%ht, 8 quarters, 
from 195 tons, 2 hundred wei^t, 2 quarters. 

Ans. 118 tons, 3 cwt. 8 qr. 

2. Subtract 14 pounds, 6 ounces, 3 drsuiis from 20 
pounds, 2 ounces. Ans. 5 lbs. 1 1 oz. 13 ^. 

APOTHECARIES WEIGHT, 
ft 53 *S3B^. 

1090 16 48 9 6 1 4 

106 2 7 1 10 2 8 



3. From 59ft 13 25 take 53tt 7g 53. Ans. 516 55 $S, 



983 10 7 
n 59ft 15 25 1 
4. Sobtract uS SJ I3 from 69&. Ans. 54ft 23 73. 

TROY WEIGHT. 

Jb, oz.dtotgr* lb. oz,dwtgr* lb. 0%, dwt.gr. 

10 6 18 8 3 2 106 15 

4 2^ 2 1 18 6 10 6 2 20 



6 6 15 4 



4. Subtract lAW. 602;. Udwt. from 92lb. \Mwi. 6 gr. 

Ans. lib. 60Z. Idwt. 6gr. 

5. From 1616. take 1226. llo«, iO^t^^ 1)^. 

Ans. ^Ib.Ooz.Mwt.lBgr. 

Digitized by VjOOQ IC' 
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CLOTH MEASURE. 

jfda.qrs.na. EJS.qrs.na. E.Fl.frs.na, 

From 71 3 1 42 2 51 2 8 

Take 14 2 3 19 2 3 42 2 1 



lUui. 57 02 2223 901 

4. Subtract 95 yards, 3 quarters, 2 nails, from 156 
yardi», 2 quarters, 3 nails. Ans. 60 yds. 3 qr. 1 nail. 

5. Subtract 14 English ells, 1 quarter, 2 nails, from 
52 English elb, 3 quarters, 2 nails. Ans. 36 yds. 2 qr. 

LONG MEASURE. 

L.M,fter. ' L. M. fur. P. yds. ft. in. 

From 2417 5610 19 62 10 

Take 18 2 4 10 7 20 3 2 7 



Rem. 523 46 00 39 30 3 

4. Subtract 45 miles, 5 furlofigs, 20 poles, from 320 
miles, 3 furlongs, 36 poles. Ans. 274 M. 6 F. 16 P. 

5. Subtract 15 yards, 2 feet, 6 inches, from 36 yar^, 
1 foot, 11 inches. Ans. 20 yds. 2 fl. 5 inches. 

LAND, OR SQUARE MEASURE. 
A. R. P. A. R. P. Yds. ft. in. 

From 96336 195 22 25272 

Take 25 2 39 36 3 1 14 7 10 



Rem. «1 37 158 3 1 10 4 62 

4. Subtract 36 acres, 2 roods, from 900 acres, 3 
roods, 16 perches. 864 A. 1 R. 16 P. 

6. Subtract 72 acres, from 360 acres, 2 roods^ 29 
perches. 288 A. 2 R. 29 P. 

GUBIGK MEASURE. 

pds. A. in. cords, ft. in. 

79 11 917 349 97 1250 

17 25 1095 192 127 1349 



61 12 1550 156 97 1629 



70 OOMPOUHD SUBTSACnOK. 

1. From a pile of wood containing 432 cords, 27 feet, 
and 1432 inches, have been hauled 156 oovds, 92 feet, 
94$ inches: how much remains? 

Ans. 275 cords, 63 feet, 486 in. 

2. Prom a bank of earth containing 2984 yards, 18 
fe^ have been taken 1436 yards, 21 feet, what re- 
mains? Ans. 1547 yds. 24 feet 

LIQUID MEASURE. " 

T.hhd.gal.qt,pt, T. kkd^al. qt.pt. 

2 3 50 1 100 1 19 2 1 

1 2 16 3 1 99 1 28 3 1 



1 1 33 1 1 



3. If I purchase 2hkd. of wine, and to <4)Iige a friend 
send him 29^aZ., what quantity have I lefl? 

Ans. lItM,S4gal 

4. Bought 1 pipe of wine, 4Jihd, of brandy, 2 barrels 
of beer; I have since sold 93 gallons, of wine, 29 g£ 
brandy, 1 barrel of beer: how much of each have I 
remaining? 

Ans. 33^aZ. of wine, 223gaL of brandy, and 1 
barrel of beer. 







MOTION. 









t 


" . Sin. ° 


f 


// 


79 


21 


31 6 10 


12 


48 


41 


41 


52 3 8 


39 


2^ 



37 39 89 3 1 33 19 

A circle being 12' sines, how far has the hand of a 
watch to pass, after having gone through 4 sines. 23^ 
.5' 29" f 

Sin. o ' " 

12 

4 23 15 29 



cbupamn} subtraction. 



11 



2 A person residing in latitude 27^ ^ 45^' north, 
wishes to visit a place 52° 24' IS'- north. How many 
degrees, minutes, and seconds northward must he 
travel! Ans. 24o5r38^ 



F.JIf. 


to. 


d. 


ho. 


min 


TIME 
9ec. 


H.min.sec. 


F. 


M. 


6 


9 


3 


1 


3 


40 


20 


16 29 33 


18 


11 


1 


6 


2 


6 


2 


67 


36 


7 36 44 


9 


10 



5 3 



2 42 44 



4. From 900F take lllF. 6m. 

Ans. 788 F. 6m. 

5. If I take IF. IM, from 6F. what space of time 
will still remain? 

Ans. 4F. llJtf. 

Note. — ^To ascertain the amount of time passed be> 
twcen two events, set down the yeary monthj and da^d 
the latter event, and place those of the former below it, 
and subtract. , 

6. A bond was given 24th July, (7th month) 1809, and 
paid off 13th August, 1821. 

ffirs. mo. da. 
1821 8 13 
1809 7 24 



12 20 



7. The declaration of independence of the United 
States pass^ Congress, 4th July, (7th month) 1776; 
and the declaration of the late war with Great Britain, 
18th June, (6di mo.) 1812. How many years, &c. be- 
tween themt Ans. 35yr. llmo. 14d. 

STERLING MONEY. 

£. s. d. £ 8, d. £ s. d. 

146 19 lOi 47 6 71 419 7 6 

7 19 9} 28 5 lOi 227 8 9* 



139 



01 



7j{ CaiGPOUND KUJLTIPUaATIQK. 

4. Sttbtraet £200 e«.&cmi £1000 lU Hid. 

Aus. £800 28. Hid. 

5. I have a purse of money containii^ £1000 2f . 
4id.t it I take out £60 ts. Sid. what sum will be leftt 

Ans. £939 14#. 7id. 



COMPOUND MULTIPLICATION. 

Coxpov^ xuLTiFiJCATioN is the mrt of multiplying 
numbers composed of several denomination?. 

Case 1» 
When the multiplier does not exceed 12. 

KULE. 

Place the number to be multiplied as directed in 
compound addition; and set the multiplier undeMhe 
kywest den(»nination. 

Multiply as in simple multiplication, and divide the 
product of each denomination by as many as it takes of 
duit to make one of the next greater; set down the^re- 
mainder (if any) and carry i£e quotient to the product 
of the next denomination. 

Proof. — ^Double the multiplicand and multiply by half 
the mimipHer. 

EXAMPI^ES. 

7 times 1 pint make 7 pints; 2 pt. 
make I qt ; then 7 pt. make 9<qt.«iid 
leave I pt. Set down the I pt.'and 
cany the 3 qt. to theprodiuAof the 
nfxtfiguJBB* 

53 2 6 1 7tiraeB5q|.make35ql.tPwhlcb 

add the 3 qt. which make 38 qt; 8 qt. make one peck; then 38 qt. 
make 4 pedu and leave 6 qts. Set down the six quarts and cany the 
4 pecks. 

7 timesd. pecks make 14 pecks; add the 4 peck% makes 18 pe.; 
4 pecks make one bushel ; then 18 pe. make 4 busliels and leave 2 
pecks. Set down the 2 pecks and carry the 4 bushels. 

7 times 7 bushels make 49 bushels; add the 4 bushels, makes 53 
buahels, which set down, and the woik is done» 
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Btt, 


pe. 


qt. 


pt. 


■ . 7 


2 


5 


1 
7 



Bu. pe. qt. pt. Bu. pe. qi. pt. 
3 6 1 23 2 5 1 

'5 8 



49 3 1 189 1 4 

1. In one vessel are contained 29 bushels 2 pecks and 
6 qnarts: how many in 9 9«Gh vessels! 

Ans.266bu. 3pe.5ql. 

2. If one tub will contain 9 bu. 3 pe, $ qt. how much 
will 11 such tubs contain? Ans 97 bu. 3 pe* 7 qt. 

Case 2. 

When the muIiipUer exceeds 12, and is the exact product 

of two factors in the fmdtipHcaiion talde. 

BULE. 

Multiply the eiven sum by one of the factors, and the 
product by the otner factor. 
Proof. — Change the factors. 

EXAMPLES. 

1. Multiply 3 bushels, 2 pecks, 7 qt. by 24. Product 
bu. pe. qt. bu. pe. qt. 

3 2 7 3 2 7 

6 4 



22 


1 


2 
4 


Pw« 


14 


3 


4 
6 


m 


1 





f 89 


. 1 











0> THVS: 








bu. 


pe. 


9fc 




hu. 


pe. 


9t 


3 


S 


7 




a 


2 


7 


' 




3 








8 


11 





5 


oo 


3 









8 






\ 


8 



89 1 ^ 89 1 

2. Multiply 7 bushels, 3 pecks, 5 quarts, by 36. 

Product, 284 bu. 2 pe. 4 qt 

3. Multiolv 19 bushels, 2 pecks, 3 quarts, bv 42 

Digitized by CjOOQIC 



74 . coxpovKD lajhTifLLCAnm. 

Case 3. 

When the muUiplier exceeds 12, and is not the product 
of any two factors in the muUtpUcation table, 

SULE. 

Multiply by the two factors whose product is the lease 
short of the given multiplier; then multiply the given 
sum bj^the number which supplies the deficiency; and 
add its product to the sum produced by the two factors. 

EXAJ^LES. 

1. Muhiply 21 biMhels, 1 peck, 7 quarts, by 23. JProd. 



bu. 
21 


pe.qt. 
1 7X3 
5 


bu. 
21 


1 7X2 
3 


lor 


1 3 

4 


.64 


1 6 

7 


429 
64 

493 


1 4 product of 20 
1 5 product of 3 

3 1 product of 23 


450 
42 

493 


3 3 product of 21 
3 6 product of 2 

3 1 product (^23 



2. Multiply 19 bushels, 3 pecks, 7 quarts, by 34« 

Product, 678 bu. 3 pe. 6 qt 

3. Multiply 7 bushels, 3 pecks, 4 quarts, by $9. 

4. Multiply 9 bushels, 3 pecks, 2 quarts, by 47. 

5. Multiply 15 bushels, 1 peck, 7 quarts, by 78. 

6. Multiply 12 bushels, 2 pecks, by 92. 

7. Multiply }'y bushels, 3 quarts, by 98. 

8. How many bushels in 104 sacks, each containing 
7 bushels, 2 pecks, 3 quarts! 

9. How many bushels of wheat on 125 acres, con- 
taining 21 bushels, 8 pecks eacht 



L= 



r 



ttt&B 



aisstt 
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When the multiplier is greater than the product afaap 
I two numbers in the midtiplication table. 

BULE. 

Multiply the given number by 10, as many times 
less one as there are figures in the mi^tiplier. 

Multiply that product by the left hand figure of the 
multiplier. 

Multiply the given 9um by the units figure gC the 
multiplier; the product of the first 10 by the tensfigme 
of the multiplier,- the hundreds product by the hundreds 
figure of the multiplier, and so on, till you have multi- 
plied by all the figures of the multiplier except the left 
hand one. 

Add all the products together, and you have the pro- 
duct required. 

EXAMPLES. 

1. Multiply 3 bushels, 3 pecks, 1 quart, by 45G. 



bu. 
3 



pe. 
3 



qt. 
1X6 
10 



37 


3 


2X5 
10 


3718 





4 
4 


1512 
22 

189. 


2 
2 





6 

2 



Product 1724 bu. 1 pe. 

Because there aie 3 figures, midtiply 
2 times by 10. Multiply that product by 
the left hand figure (4) of the multiplier. 
Multiply the given number by the units 
figure (6) and set the product beneath. 
Multii$ly thti lO's product by tb« lens 
figure (5) of the multiplier. 

Add the several products. 



1724 



Product 



76 
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2. Multiply 53 bushels, 2 pecks, 7 quarts, by 2345. 
bu. pe. qt. 
53 2 7X5 

IQ ^ 



537 





6+4 
10 


5371 


8 


4+3 
10 


53718 


3 



2 


107437 

16115 

2148 

268 


2 
2 
8 
2 


product (^ the 2000 
4 « " 300 
u "40 
3 « « 5 


125970 


1 


7 Product of the 2345 



Note. — Let the pupil try experiments, by multiplying simple 
bers in this way. 

3. Multiply 72 bushels, 1 peck, 2 quarts, by 4t23. 

Product, 341531 bu. 3 pe. 6 qt. 

4. Multiply 13 bushels, 2 pecks, 4 quarts^ by 5124 

Questuma. 
What is compowid muUipUeation? 
In what does it differ from simple muldplicatioDf 
When the multiplier does not exceed 12, how do you 

proceed? 

How many do you always carry t 

How do you prove compound multiplicaticmt 

How do you proceed when the multiplier exceeds 12, 

and is the exact product of two numbers in the omlti- 

piication table? 

When the multiplier exceeds 12, and is not the exact 

product of any two numbers in the table, how do you 

proceed? 
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How do you proceed when tho multiplier is greater 
diaa the product of any two numbers in the table? 

AVOIRDUPOIS WEIGHT. 

tans, cwt, qrs. cxdL qr, lb. oz. dr. 

23 12 3 7 3 14 9 G 

4 6 



M 11 



tons cwt, qr, 
7 15 3 



8 



47 1 


3 


' 8 


4 


cwt. qr, 
7 3 


Jh. 
24 


oz. 
12 


dr. 

14 

9 





5. Multiply 7 tons, 16 cwt 3 qr. by 24. 

Product; 188 T. 2 cwt 

6. Multiply 3 cwt 2 qr,21 lb. 14 oz. by 30. 

Product, 110 cwt. 3 qr. 12 lb. 4 oz. 

7. Multiply 3 tons, 7 cwt. 2 qr. by 34. 

Product, 114 tons 15 cwt 

APOTHECARIES WEIGHT. 

fcSSB fegSBr- ft 8 3 B^. 
4821 53 10 02 12 17 5614 

5 9 12 



23 5 3 2 



TROY WEIGHT. 

lb, oz, dwt, lb, oz,dwt,gr, Uf, (n,dwt,gr. 

67 5 16 43 8 10 113 6 6 
2 4 6 



134 11 12 

4- MiUtiply 41 lb. 6 oz. 18 dwt 2 gr. by 7. 

Ans. 291 lb. oz. 6 dwt. 14 gr. 
6. Multiply 91 lb. 4 oz. 14 dwt. 16 gr. Ly 8. 

Ans. 731 lb. 1 oz. 17 dwt. 8 gi 
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CLOTH MEASURE. 
yd. qr. na. E. E. fr. na. E.FI. qr. na. £JFV*. qr^ no. 
20 2 8 37 4 2 18 3 14 1 3 

6 8 12 9 



124 2 

5« If Id yd. 1 qr. 2 na. be multiplied by 5, wbatowm- 
ber of yards will there be f Ans. 96 yds. 3 qr. 2 na* 
6. MuUaply5a£U8£ng. 3qr. byQ. . 

Ans. 509 Ella E. 2 qr. 

LONG MEASURE. 
deg.m.Jur,p, I. Tn.J\ir,p, m. fur, p. yd. ft, in. 
8 1 3 36 4 2 2 29 18 3 20 1 2 10 
12 7 5 



96 17 6 52 

4. Multiply 6 deg. 40 m. 7 fur. by 10. 

Ans. 65 deg. 61 m. 2 fur. 

5. Multiply 44 na. 6 fur. 20 p. by 7. 

Ans. 313 m. 5 fur. 20 o 

LAND^ OR SQUARE MEASURE. 



a. 


r. 


P' 


a. 


r. 


n, 


• a. 


r. 


^ 


49 


2 


17 


19 


3 


10 









2 






6 






d 



09 34 

4. How many acrea will 10 men reap in one day, 
aUowiqg tbem 1 acre 3 roods 11 perches eacht 

Ajis. 18 a. R. 30 P. 

5. Multiply 63 acres 3 roods 18 perches^ by 1 1. 

Ans. 702 A. 1 R. 38 P. 

6. How many acres in 15 lots, containing 17acre8, 2 
roods, and 20 perches each! Ans. 264 A. 1 R. 20P. 
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CUBIC MEASURE. 

eords. ft. in. yd. ftr in. 

7 28 1327 19 23 1421 
6 8 



43 44 


1050 


cords, ft. 
21 56 


in. 
1432 

7 



159 


1 1000 


yd. 
27 


fi. in. 
13 1291 
9 



5 In a pile of wood are 14 cords 92 feet; how much m 
24suchpile8f Ans. 353 c. 32 ft. 

6 In a cellar, are contained 42 yards 25 feet ; what 
Bie the contents of 23 such cellars? Ans. 987 yd. 8 ft. 

UQUID MEASURE. 

hhd.gal.qt. T.hM,gal. qt.pt. pi.hhd.g4iLqt.pt. 

8432 12 16 31. 41 19 31 

4 '10 5 



34 48 a 



4 Multiply 3 T. 2 hhd. 50 gal. 2 qt. by 8. 

Ans. 29 t. 2 hhd. 26 gal. qt 

5 Multiply 4 hhd. 41 gal. 1 pt. by 10. 

Ans. 46 hhd. 33 gal. 1 qt. Opt. 

MOTION. 

9vn. ^ * sin. ^ * " 

3 27 48 1 24 48 25 

7 9 



27 14 56 16 13 15 45 

3 If a planet move through 23in. 15^ 23' of its orbit 
in one day; how far will it advance in 8 days. 

Ans.20wn.3<^4' 
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TIME. 

years, m^^ weeks d- h» d* h. miu. sec, 

7 8 -o 5 28 a 14 25 36 

7 8 9 



OS 8 30 5 16 3205024 

4 If a man can perform a piece of irork m 9 yr. 3 mo. 
how long would it take him to perform 5 sucht 

Ans. il yr. 3 mo, 

5 If a laborer dig a drain in 2 weeks, 3 days, how long 
a time would he require to dig 9 such drains? 

Ans. 21 weeks 6 days. 

STERLING MONEY. 

£ s. d. £ s. d. £ s. d. 

246 13 ^1 14 6 Oi 111 11 lOi 

11 9 10 



2713 6 51 



£ ?. d, £. 8 A 

4 Multiply 37 6 Oft by 5 . Fiod. 186 13 UU. 

5 _ 56 8 7J by 9 — 507 17 9* 



COMPOUND DIVISION. 

CoMPOuin) Division is the art of ^vriimg a sum 
wUch consists qf several denominations. 

OAfflS 1* 

When ike divisondoes not exceed 13. 

Rule. 

Divide the several denominations c^ the given sum, 
one afler another, beginning with the highest, Imd set 
their respective quotients underneath. 

Wlien a remainder occurs, reduce it to the next lower 
denomination, and add it to the number of ihe next de- 
nomination, and divide the sum as before. 

Digitized by VjOOQIc 
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BXAMFLEB. 



7) 25 2 6 1 ^®** "^ "*** "SS'Bti; 3 times and 

^ ivemab. Set down th^ S. 

-| 2 I 7" Rediicfi-lhajAbittbelg to pecks, 
^251 ;cirfa^<^ makef li^ peeks: add 16 
pecks to 3 pecks, which make 18 pedes. 
Now 7 mto 18jpe. 2 times, and leave 4. Set down the 2. 
Reduce the 4 pecks to (piarts, which aiakes 32 qts. Add 32 qt. to 
6 qt.— Hnalces 38 qt. 
7 mto 38 qt. 5 tunes, and 34remaiQ. ^ ^t down the 5. 
Reduce the 3 qc to pt. — ^makes 6 pt,^ add 6pt. to 1 pt. makes 7 
pints* 
7 into 7, 1 lime. Set down tftiil, M>d^e #«Wifr c^mptoied. 

hu. pe. qi, bu. pe. ft, 

2) 8 2 6 ... 9) 936 



4 Divide 34 bu. 3 pe. 6 qt. between 9 persons. 

5 92bu. 3pd.bcfoilg«qiiyfy^7ipk»Ai8;'««1aitMAife 
AatBuf fiadhli v Ansi 13 bu. 1 pe. 

Ca8b2« 

When the Sioitor exceeffi 12, mud is the exact prodmct 
ef iu» mmikers 6t 'ffa iMdtiplicaii&n tahh. 

Divide the sum by one of tbe factors, and the quotient 
by the other. • ; ^ 

MuHi^y the \oM remainder by 9i^ first divtsoTi tind 
eM theftrst rcfomifMier ^fbrtive trt^ remainder, aa Hi 
nn^ Kfiv^sion, iMte S. 

BXAJSFLEB. 

1 DivMe Ba bu. 3 pe;"? qt. W^, ; 

Quotiei^ 3 bu. 6^ qt. 1 pt— 18 kcm. 



L= 



6T 



^ omaooKiy sivBffoif. 



bu. pe. qt 

C4 189 3 7 



28 



hi 22 1 7-^ £Um. 



3 e 6--5 Rem. 

4 First divisKHT 

20 

3 First renw 

Tittt i«iA. 23 Quarto 
2 



28)46 pints 

Ft 1 and a renu of 18 ^ints undivided. 



8. BiTidd 78 bushels^ 3 pecks^ 4 quarts, amottg 32 
porspQs; wbat willhethefi^i^QfeBcfaK, o .( 

4na/2bu. Ipe. 6qt 1 pt and a remmiadMr «f 24 
pints undirided. 



When ike divisor is mare than 12, and is nor Ifte exact 
product of any two numbers in the multiplication table* 

' Divide the hiehest denomination qf die givem sqn^ as 
in case 2, simple dlyisioo; and r^uce ^e remainder, 
ilTany, to the next lower denominatiom; add the luunber 
of that denomination to the result^ and divide as before. 

EXAUFZJiS. 

1. Divide 77 bushefe, 1 peck, 7 quarts, by^%. ' 

Quotient, 3 bu. 1 pe. 3qt 1 ptl3irem. 



OOHTOPUD PIVXnON, 



EXA^LES. 

5ti« jp6. qt.bu,pe,qt, pt. 
23)19 1 7(9 1 6 1-^3 pint Kemainiog. 
__69 , . . _. . 



4 


23)41(1 peck 


■ 18 - — 
• 8 


23)151(6 quart! 
IS8 


la. 

2 


' 23)2fi(l pint 



Rem. 3 pints 

2. ^ boat^oiid of com, containing 4927 ))ushe]A. 3 
pecks, y owned equally by 29 persons: whatjs the 
share of each! * 

Ans. 169 b^. 3 pe. 5 qt 1 pt^^and a rem. ofl^ pint 

; Questions. , : • . 

What is compound divisiw^f 

When the divisor does not exceed 12, how do you 
proofed? 

When a remainder occurs, what do you do with itf 

Wh e re th e d iv ig or exceeds 12, but is d ie pnkluci of two 
nmnbers in the table, how do you perform the operation f 

How do you find the true remainder in the latter case ? 

When the divisw is more than 12, and i^ not the pro- 
duel of any two numbers in the table, howndo you per- 
fcNrm the operation? 



, ' 'ifi ggaegggaggaaaM— B 

AVOIRDUFMS WEIGHT. 
tons 'cwt, qr, lb. lb. oz. dr. 

^7 17 : S 2» ■ t)4(> 12 14 



.J- 



6 6 1 9-1 rem. 6 16 15^ R. 



tons act. qr. cwt qr. tb. oz. dr. 

8)92 3 3 9)75 3 23 . 14 12 



5. A quantity of iron weighing 473 tons, 19 cwt^ 
3 quarters, is owned equally by 22 persons; what is the 
share of each? - i ; . 

Ans. 21 T. 10 cwt. 3 qr. 16 lb. 8 oz. 11 dr. Rem. 14 dr. 

APOTHECARIES WEIGHT. 



ft S 3 B 
4)33 7 5 1 


ft 3 3 B «r. 
5)41 6 7 > 14 


5 10 7 1 

• 

,6)46 9 ^^12 


8 3 6 1 2-4reiii 

ft « 3 © ^flTf < 
7)^ ,7 5 2 If ■ ,, 



5. Divide 1271^ ^$ 65 into .17 equal parcels :iiow 
much in each parcel? Ans. 7ft 53 63 2^ 16 gr. 8 rem. 

^ troy' WEIGHT. 
lb oz. dwt. lb. oz. dwL gr* 

: 8)34 10 15 . , 7)4^ 11 16^ 22 ; 



lb. oz* dwL lb. oz^ dwt. gr. 

9)78 9 16 €)82 7 14 Ul 



CLOTH MEASURE. 
yd. or. nai EXisE, qr. na. 
5)27 3 1 6)37 3 2 



6 1 , 1-j*^ rem, 

IhE. qr. na, 
7)45 ^ 2 8)37 3 1 



jf^ ^. mb, .^^^' V*' *"*• 



W>NG MEASURE. 
I- „ ta..- /^ m. f. *, p. ycL 

6)37 2 2 7)46 7 17 3 



' ' MM ' ' 



;6 Q 7 6 5 25 2 

jfcl. ft. in, m. f, p. yd. ft. 

6)^ a a 7)87 6 ^ 4 2 



5. A traveller has a journey ^of 946 miles, 6 furlongs, 
to perform in 26 days; how far must he travel each 
day! Ans, 36 m. 3 f. 12 p. 8 rem. 

LAJWi OR SQUARE MEASURE. 

A. R. P. A. R. P. ydfh 

7)37 3 27 9)423 3 28 2 

5 1 26+5 Rem. 47 16 13+5 Rem. 

8, A fiuFm coiUftining 746 acres, 3 rpode, 29 poles, is 
to 1^.^vi(l^d fiqua^y b^^f en 9 heirs ; what is ijbiB ihfre 
ofeachl Ans. 82 A. 3 R. 38 P. and 7 rem. 

- CUBIC MEASURE^ 
cafd^ ft. yd. ft^ M. 

8)07 ^ 9)148 16 403 

iT ^ - 16 13 13a8+7R. 



9d cowfoVM} i>ivistbi«;- 

3. A boat load of wood, contfunmg 92 cords 87 feet, 
is to be divided between 3 persons; what ifei the share 
of each? . Ans. 30 c. 114 fl, ;LTein. 

4. A quantity of earth, containing 6987 yards, 25 
feet, is to be repnoved by 29 carters; how much must 
each remove? Ans. 240 yd. 26 \ ) 

LIQUID MEASURE. 
tunsMd.gal. hhd. gal, qU pi. 

5)37 3 45 6)57 "38 ^3 1 

7 2. 21+8 Rem. 9 87 2 1+lIUm 



/ 



tttns hkcLffoL " hhd. gal* qt. pt, 

7)84 2 32 ^ 8)93 48 3 1 



5. A quantity of liquor owned equally by 27 personf 
the whole quantity being 431 hhd. 47 gals; .what i 
the share of each? Ans. 15 hhd. 62 gal. 1 qt,; 17 rem. 

MOTICMff. 

Sin. o ' " Sin. ° ' " 

8)9 16 45 36 9)11 23 48 54 . 



5 50 42 



11)848 


mo. 
10 


TRIE. 

toe. ioL. \6. iftm. «00 
12)24 6 30 82 24 


. 77 


2 


2 13 42 42 


4)875 




da. lu^^, mh^atiC* 
7)37 16 28 aa' 


i. •> t 


L _>_ 



STERl^a AK>N£r. 

£ 0. d. £ 9. d. 

6)82 14 6 8)143 7 10 

' 17 18 51 

£ *. d. 

9)98 17 1 



13 

£ 

7)78 


16 
10 


9 

d. 
11 





19)80 16 3(1 18 9 

6 Divide 113£ 13». 4<!. by 31. What is the quotient? 

Ans. S£ lSs.4d. 

7 Divide 189J^ Us. by 95. (Quotient, i £ 19s. llc?.+ 



FSOmSCUOITS EXEltCISBS 

1 Ir 85 dollars how many cents? Ans^ 8500. 

2 How many miles are there in 98 furlongs? 

Ans. 12M. 2fiir. 

3 How many weeks are there in 365 days? 

Ans. 52we. 1 da. 

4 In 84 half cents how many cents? Ans. 42 cts. 
* 5 In 8 tons 15 cwt., how many hundred weight? 

Ajte. 175 cwt 

6 How many perches are there in 63 roods? 

Ans. 2520 square per. 

7 How many pounds in I37s,t Ans. £7 17«. 

8 In 175 pedes how many baMiels? Ans:43bu. 3pe. 

9 In 7642 cents how many dollars ? Ans. $76 42cts 

10 In 103 pints how many quarts? Ans. 51qt. Ipt 

11 How numy minutes are qiere in 720 seconds? 

Ans. I2min. 

12 la 7 hogsheads^ 83 gallons, how many gallons* 

Ans. 474 gal. 



sma 



^sim 
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PROPORTfON; 



OR, 



THE SINGLE RULE OF T«RUB. 

Frc^poitvion U an Eqiudity of Ra^os ^ 

That is, four numbers are proportional, \Aen tile jtrst, bas the 
same ratie-fte-tbe second as the tbirb has t^tht rounTii, Thusi 
as 12 : 4 : J »4 J 8; or as 4 : 13 : : 8 r 84, 

The lat^oC IZto 4 is 3 and the ratio o£ ^ to 8 ia 3. Or the 
ratio of4 to 12 island the ratio af8 to 24 is J. Then ' 

Four numbers are proportionaJ^Vhen th« fin^ is as many times the 
second or the same part of the sqcond, as the thiwl is of^lhe jimrth. 
Or, when the ratio <^ the first to the iecoiU equals the ratio of the 
third to the iburdL 

Th« two quantitieg compared are icalled the1*ERM» 
of Hie ratio; the fir»t is called the Anteici;djb»», and 
the second the Consequent. In arty series of iour 
proportionals, the first and fimxth terms are called the 
Extremes, and the second and third the Means. The 
product of the M«anft, equ«h the pspduct of the Ex- 
ttemes. Thus in either »erie« abow, 13X6«;«9& and 
24X4=W. 

^ Now suppose we hare the three first iegnm oi a series innropor- 
tion, and we widi to find Ae fourth. Dhdde *€^ pik>d«rtif?tbe 
J«wid and thyd terms by the first, and the qnotient will be the 

IfSefoJI^infseri^"*^^'^ 



ZiA;z 8 is to what? 
3 : II t:.9ifita5Kh8tJ^ . 

4 : 5.2.:: j6:i#vto what? , 
' ^.:ulL : : 8 is t)?.«a^t(!i ^ 
& il7r'iA laiiK^-wflifiV. . 



^ns. 10. 
Jns. 9. 






«i^ that W^^5:;^w* i^f^ tii^ Pai^xorJili te 
SMi th^ answer fs required in i\i^ th^^aciT ^ 



And, if the ans^ersiKiat be greaier ibaii: thk xHrd 
term, set Uie greater of ibe remaining two terms ia the 
second^ and £^ less in the first place ; but, if the an- 
swer must be less than the third term, set the less in tiie 
second, and the greater in the first place. 

When the^r«/ and second terms are not of the same 
deDpmingttion^ lodii^e one of both of them trththey are ; 
and, if the third consist of seretal denominations, reduce 
it to the lowest, then 

Multiply the second and third terms together and 
divide the product by the first, and the -quotient will 
be the fourth term or answer. 

Nqtiio^— 3?b«t cnstten^I b^^^ tbe teme.<]eQei9in»Hoir a?; the 
third iermf. aQd,;in many instances, must be reduced 40 a greater 
[ denomination. 

I!XAMPZ<08* 

1. If four pounde of ffugar cost 50 cents, what will 
24 pounds cost at the same rate ? ~Ans. $3,00." 

\st Term, 2d Term, 3d Term. 

t - 1 \_- - _' ^- i In this question the answer is 

ri jr f required to Be money: therefore 

IDS. lOS. CIS. ^^^^^^^^^^ ^^^^ ^ ^^y jj^g^ ^ .j^ 

As 4 : 24 : : 50 the third plaee. - Because 24 

50 * pounds will oost iwre than 4 

J . ^^ ^ pounds — the , greater (84 lbs.) 

4^1200 must occupy me second oAicc.- 

• '_* and the remaiidng terfa (4 lbs.) 

"~" ih» first 

3,00 *^ . 

2. If 24 pounds, co^ 300 cents (or 3 dollars ;) how 
many pounds may be purchased for 50^ cents at the 
9aaieYale? ^ ' Ans. 4 lbs. 

ets. ets. lbs, '" In this question the answer is re- 

As 300 : 50 : : 24 quired tp he m pounds f therefore 
gQ /Mn«riA(^e^)tnustb»ffi the /Aire? 
_^^ plaee. " (I 

. JQacause SOxts^Jidll purchase leas 

300)1200 tl^ 3fa ct^.— ilje less (50 cti) 
— — must O ccupy Jhe^sf^condpUtce: and 
4 JTie remaining term (300 ets.) the 
' ^ •' • ''^fit^, 
mammmmmtmmmmmmmmmmmammmaoBssamssaBmssasssssasm 
ft* 



90 



SINGLE RTHLE 07 THiUBfi. 



8. Bov^t a load of com oontaiimig^ 27 bushels, 3 
pecks, at 50 ets. per bushel, what did it cost? 
^ Ans. $18,87^. 

bu, btu pe^ ds. 

1 : 27 3 : : 60 

4 4 

___^^_^ Because pecks dccur in the second 

■^ ' , , , term, the first and second aio reduced 

4 111 topeeki. 

50 

4)5550 

$13,87^ 
4. What are 42 gdilonfi worth, if 3 gallons 2 quarts 



cost $1,20? 
gals, qts, gals. 

3 2 : 42 : 

4 4 

14 168 

120 

14)20160 



D.cts, 



Ans. $14,40. 



As quarts occur in the first term, 
the first and second are reduced to 
quarts. 



$14,40 
5. If 8 bushel^ 2 pecks cost $4,25, how many bush- 
els can I purchase ^i^h $38,25 ? Ans. 76 bti. 2 pe. 



D.cts. 
4,25 




15300 
11475 



fiu.pe. 
; 8 2 

4 As two denominatioiw oecur 

^^ in the third term, it is reduced 

nd to the less ; hence the result is 

^^ P®* pecks, which must be reduced 

to bu^els. 



425)130050(306 p^* 
1275 

pk 

2650 4)306 



2550 



76 hiL 2 ne. 



itized by Google 



8INOLE RULE OF THREE. 



^ 



6. What will 5 lb. 6 02, 5 dwt. of silver- ware cost 



at $1,50 per ounce? 



Ans. •99,37^. 



oz. B),oz.dwt: 
1 : 5 6 5:: 
20 12 

20' 66 


D,ds. 
1,50 


Afl dwt9. aie-in tfaei jsieooud 
term, the first and second 
must be reduced to dwts. 


20 ; 






1325 . 
15a 




' : ; • 


66250 
. 1325 






90)198750 





$99,37^ 



7. When 3 yards and 8 feet of plastering cost $1,40, 
what will be ^e costjof 16 yards? Ans. $5,76. 



ydtf.ft. 
3 8 



yds. 
: 16 :: 
. 9 


n. cts. 
1,40 


35 


144 
140 

5760 
144 


^, 




35)20160(5,76 cts. 



8. How many yards of cloth can bo purchased for 99 
hilars, if 4 yd. 3 qr. cost $9,50 ? 

Aosk 47 yd« t qr. ; or 47f yd. 

$€/. $cf. yd. qr. qr. 

A» 9,50 : 95,00 : : 4 3 4)190(47 yd. 2 qr. 



9a 



SINCiJS RVi-B ^ THREE* 



NoTs^-r-TUe. Qperai^n ma^r, m qian^ iivHances, be oontmeted by 
dmding the second or third term by the first ; or the first by either 
of the others, or by any number that will divide the first and either 
of the others without a remainder; aodt using the quotients instead 
of the original numbers. 

9. If 24 yards cost $96, what will 8 yards cost? 

Aas, $8«. 
yds. yds. D. yds, 

24a : 8a : : 96c or 24a 



yds. 

8 

4 



96a 



3c 



Ans. 32. 



32 



10 If 36 bushels cost $72; what will 12 bY. cost? 

Ans. $24. 
bu, (ni. D. bu. bu. D. 

SQa : 12a : : 72c 12)36 : 12 : :" 72a 
3c 24 3a 1 ^4 

APPLICATION. 

1 When 4 bushels of apples cost $2,25, what must 
be paid for 20 bushels ? Ans. $1 1,25. 

bu, bu. D.cts. ^ 

4 : . 20 : : 2,29 

2 How many yards of cloth can I buy for $60, when 
5 yards cost $12 ? Ans. 25 yds. 

D. Jh yds. 
12 : 60 : : 5 

3 If 6 horses eat 21 bushels of oats in a given time; 
how much will 20 horses eat in the same time ? 

An3. 70 bu. 
^4 If 20 horses eat 70 bushels of oats in a certain time ; 
how much will 4 horses eat-iir^e same time? 

Ans. 14 bu. 
5 If a family ofien persons use 7 bushels 3 pecks of 
\Vfieilt in a moi^h; how much wiU serve them when 
there are 30 in the famfly ? Ans. 23 Im. 1 pft. 

"% If t4ft)SiW i&ugar cost 7^ cents, how many pounds 
can be bought for three dollars ? Ans. 66 lbs. 

7 If 4 hats cost 12 dollars, what will 27 hats cost at 
the- same rale-? i ^ 1 An^.-ttl. 



8INQLS BULB OV THBES. ^ 

8 If 20 yards of clplh cost $85, what will 324 jrards 
coSBt al ihe same rate t 

Ans. tl3*t7. 

If 3 gallons of molasses cost 70 ce^ts, What will H 
hogsheads t50st ? Ans. $4^,10. 

10 If I yard of doth cost 1^,25 cts., what thrill be the 
cost tif 6 pieces, each containing 12 yds. 2 qr^. \, 

Ans. $243,75 c!s. 

11 If 8 paces or common 6tepg of a person be equal to 
2 yards, how many yards will 160 paces make ? . 

Ans. 106 yds. ^ ft. 

W If a person can count 300 in 2 minutes, how mahv 
can he eount in a day t ' * Ans. 216000. 

IS What quantity of wine at 60 cts. per gallon can be 
bbtight for $37,80 cts. Ans. 63' gal. 

14 If 8 persons drink a barrel of cider in 10 days, how 
m^ny persons would it require to drinK a barrel in 4'dayi3? 

Ans. 20. 

15 If 8 yards of cloth cost $12, what will 32 yards 
cost? Ana. $48. 

16 If 3 bushels of corn cost $1,20, what will 13 busk- 
els cost? . Ans. $5,20. 

17 If 9 dollars will buy 6 yards of cloth, how many 
yards will 30 dollars b^ ? * Aw3. i^O. 

18 IT. a man drink 3 gilk of spirit^ in a day, how iw^ch 
will he drii^in a year? Ans, 34 gaL j ptp 3 gj. 
, 10 If 12 horses eat 30 bushels of oats in a week, how 
mdny t>ushels will serve 44 liorses the same time ? 

rtes. 110. 

20 If a perpendicular 8tafi*61e&t jon^, cast a shadow 5 

feet 4 inches, how high i^ that tree whose shadow, is 

104 feet long fit Ae s^me time? A.ns.'li7 feet, 

. ■ EXERCISES, 

' ; h - " ■ *' 

1 If 12 acres, 2 roods, produce 525 biintols «pf cotii, 
hqw many bushels will 62 acres, 2 roods produce ? 

^ Ans. 2625 bu. 

2 If *7 men plough 6 acires, 3 roods m a certain time, 
how many acres will 06 men plough in Ihe saaae ^n^ ? 
' Ans. 92 A. 2 R. jl Per. 12 yd.-{- 



»4 



fitHMUl BXfUt "or THREE. 



3 Suppose 3 men lay 9 squares* of flooring in 2 days; 
baw many men must be employed to lay 45 squares in 
the same time ? . . Ans« 15 men. 

4 If 7 pavers lay 2fl0 yards of pavement i^ qne day ; 
how many pavers would l>e required to lay 120 yards in 
the same time! ,; Ans. 4 papers. 

5 If 2 hands saw 360 square feet of oak timber in 2 
days; how many feet will B hapds saw. in the same timet 

.. Ans. 1440 feet. 

6^An engineer having raised a certain work one hun- 
dred yards in 24 days, with 5 men; how; many men nuifit 
be employed to perform alike quantity in 15 dayst 

Ans. 8 men. 

7 If 3 paces or common steps be equal to 2 yards; how 
many yards will 160 slich paces niake? 

. " Ans, 106 yd. 2 ft. 

8 If a carriage tvrhiBel ih turning twice rbuiid, advance 
33 feet 10 inches; how far would it go in turjiing vou^d 
63360 times? Ans. 203 miles. 

9 Sound flies at the rate of 1142 feet in 1 second of 
time; how far off may the report of a gun be heard in 1 
minute and 3 seconds? 

' Ans. 13 miles, 5 fur., poles, 2 yd. 

10 If a (garter haul 100 bushels^f coal at every 3 loads ; 
how niany days Will it require forliim to load & bbat.with 
3600 busheb, sapipose he haul 9^ loads a da^?' , ' 

' Ana. 12dayB. 

' ' ' , ,'1 li ' .1 
,^^ bu, hu. da, <2a. 

Aa3p0 : 8600; : I : 12, 

11 . If 8 men can reap a field of wheat in 4 days; how 
many days will it require for 16 men to do it? 

Ans. 2 days. 

12 ^Id 10 3rards of linen at 5 dollars 50 cents; what 
wasitayanlf ' Ans. 55 cents. 



*A Square is 10 feet long and 10 foct widQ« or 100 squarai jfefl. 
This measure is employed in estimating the quaudty of floormg, loof- 
UiC, weallMfi4)oardinK, &C 



8DIGU& BULS OF THRSSB. 
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13!lf.7 pounds of cheese eo^ 871 cents; what itiufift I 
pay for 122 poundet ; o , 'Ans. 15 do|. 25 ct. 

14 K 1 ounce of silver cost 72 cents; what Wili d pounds 
5 ounees come tof Adb. 29 dol . 52 ct . 



^^y ^ you multiply the second and third terms to- 
gether and divide l^ ike first? 

What, will 24 j)ounds 
of haco^ cost ai 50 ct. 
for every 4 pounds t 

Uf, lb. ct, ct. 
As 4 : 24:':50:300 



' If 4' poimds cost 50 cents} divide the 
50 cents by 4, gives the price of 
1 pound: thus 4 imo 50 Ui. Af 
1 -pound cQ9t I2i cents, 2 pounds 
will cost twice that; three pounds 
three times, and 24 pounds will cost 



4) 50 • . 

12|tikepriceofllb. 
24 

50 . 

25 



24 times 12il ct. ; that is 300 cts. or 3 
dd. 

If the Mcond and third MrnN be 
multipUed together, emd their product 
divided by the first, the result will be 
the same as it is when the third is di- 
vided by the fitst, atid the quotient 
multttdied by thie seceod*; ^ , . . 



300 Ct. the price <rf 24 Ibi 

15 If 15 yards of broad clofli cost 80 dollars ; what will 
75 cost. Ans. 400 dollfurs. 

16 A man bought ll yards lincri for $2 50 cts.| What 
is the worth of 1 qr. 2 na. at the same rate. ' 

. Ans.^aict 

17 If 321 bushels of sah cost' $240 75 cents; what 
was it per bushel? 4jis. 75 cents. 

1$ If the moon move 13 deg. 10 min. 35 sec. in one 
day; in what time do^s it perform one revolution t 

Ans. 27 da. 7 hrs. 43 min. 



dCi 



As 



t 



mtn. 
10 



sec. deg. 
35 : 360 



da. 
::1 
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BOGLE JUJUH OF TWMXM. 



19 if H Staff 4 fseilatkg, east n 'shade 7 feet 6n IdViel 
groimd; how higK is a steeple whose shade is ol the 
same time 198 feet Aha. 1 iSj^ 

30 If a man^ annual income be 1^9 doUars^ ttod lie 
spend 2 dollars 14 cents a day; what will he save at tlie 
eild ef one year? Ai»> $551 09 ct. 

21 Suppose A. owes B. 791 dols. 60 ct.^ and can pay 
only 371 cts. on the dollar^ how much must B. receive f 

Ans. $296 85 ct. 

22 Bou^t 3 casks of raisins, each containing 3 twi 
I qr. 14 lb.; how tnuch did they cost at $6 21 ct. pet 
cwt.» ^ ^Ans, $62,87i 

PROPORTION— DIRECT AND INVERSE. 

Hitherto, proportion has been treated in gener^ii terms ; I 
it now remains to consider the two kinds, Dirdpt aiid| 
Invesse. 

DjKEcT PaoPosTioiN is thatja H^hicb m^rH requires | 
more, or 



requires 



yd. 
As 2 : 



As 



pd. 
124 



yd. 

124 : 

yd. 
:3: 



dol 
:4 

dol. 
:248 



Thus: 



If 2 yd. cost 4 dol., 1^ yd. being i 
more than 2 yd., will cost m$re thau { 
4 dol. 

And, if 124 yd. cost 248 dot ; 2yd. | 
being iu isili castifU^' .: 

That is, more yards require more | 
money, and lets ystrds costibtmoaey 



. tiyy£ESE PnoponTioN is thajt in wfjich more i-equupes 
less; and less requires more. Thug: ^^ 

' ^ It^V^ )tien built a wall It is supixMed that 12 men perform 
m 4 days; how many * fi^ce^pf work in 4i^«yi:m-likc 
«4»«. «-^ aJ ui^QA 9 P'«^« ^^ ^'^^ *ft to be done m 8 days; 
Men CM do It m » days ? this will requirt a fc« number dfmed : 
IhatiSj moftf dbys require ^ hieni 

Hefe'h is Apposed thaVlSmen 
perfioTined a piece of work in 8 days 
a like piece is to be done in 4 days; 
this wul reqidre moie men. That is, 
intfre dkys reqdire kss men, and leu 
m. days require more men. 
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STATED. 






da. da. 


m. 


m. 


As4: 8 inversely: 


: 12v« 


or: 






da. da. 


m. 


m. 


As8: 4 directly:: 


12 


6 



flINCMLS KVLB OF TKSBS. # 97 

AH the past exercises in proporticm are Direct — the 
, foUowiiig will be 

I INViaiSE PROPORTION. 

Qoesticms in Inverse Proportion^ may be stated and 
solved by &e same rule Uiat is given for I&ect Proper* 
tion. 



KESBCIBJBi. 

1 If 6 mowers mow a meadow in 12 days; in what 
time will 24 mowers do it? Ans. 3 da. 

2 If a man perform a journey in 6 days, when the 
days are 8 hours long; in what time will he do it when 
they are 12 hours long? Ans. 4 da. 

3 If, when wheat is 83 cents a bushei, the cent loaf 
weighs 9 ounces; what ought it to weigh when wheat is 
$1 24Acts. a bushel? Ans. 6 oz. 

4 If 100 dollars principal in 12 monttusi gain 6 dc^iurs 
interest^ what principal will gain the same interesf in 
8 mohtli^? . ^ A99,- $150. 

5. IT 13 inches long and 12 inches wide, make 1 
aqoave foot; how long must a board be that is 9 inches 
wide^ to make 12 square feet? Ans. 16 ft. 

6 A. lent B. 500.dollars £6t 6 months; how long must 
B. lend A. 220 dollars to be equivalent? 

Ans. 13 months, 19 days.-f| 

7 There is a cistern having a pipe that wUl empty it 
in 12 hours; how many pipes of the same capacity will 
empty it in 15 minutes? Ans* 48 pipes. 

8 A certain bu3ding was raised in 8 months by- ISt) 
weckikieiij^bat the same being demolished, it is required 
to be rebuilt in 2 months; ^ow maay workmen must be 
enq^oyed? Ans. 480 men^ 

9 If for 48 doUue225cnirt.be carried 512 miles; how 
many hundred weight may be carried 64 miles far the 
same money? 'AjiuL 1800 cwt 



*A month is estimaled at 30 days, unleas a particular month I: . 
roftned to. 
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98 «a^i« worn ov Tsrass. 

10 J^ 48 men oan build a .wall ia 24 dayv; hdir nniny 
men can do it in 192 days ? Ans. 6 men^ 

11 How many yards of carpeting 2 fl. 6 in breadth, 
will cover a floor that is 27 feet long and 20 feet wide? 

Am, 72. 

12 What quantity of shalloon Chat is 3^ quartets wide, 
will line 71 yards of cloth that is 14 yd. wide? 

Ans. 15 yd. 

13 How many yards of matting that is 3 quq,rters wide, 
will cover a floor that is 18 feet wide and 60 feet loi^t 

Ans. 160. 

14 In what time will $600 gain the same interest that 
$80 will gain in 15 years! Ans. 2 years. 

What is proportion? 
'When is the proportion direct? 
When is it inverse? 

Why is the proportion iHTerseiniht last question? 
A. because it is more money requiring lest time. 

Why is the propqrtipn inverse in the Uth questionf 
A., because the shalloon id narrm^^ than tlw cloth; 
that is 2eM widfh. requji^^ ftore lengths 

Why is the lOth ^u^kioii hti>H'se? 

FBomsotJous £S£fieiSSS. 

) A oertAin steeple standing up^cm leM gvoimd^ ca^a 
shadow tQ xbe dislanoe e£ &3B fioet 4 inches, when a 
9taflr3 feet longt pei^iendicularlyereeted; casts asfaad^W 
^ ^ feet 4 ixi/tkoB; what ia Hhp height of the steeple? 

Ans. 300 ft 
S A ship^ comjfMtiiy c£ 15 |ierson8 is smposed to hare 
hread enough for a Tc^rage, allowing eadil person 8 oan* 
ces a day, vktn they take up a crew of 5 persoM, wkh 
whom they are willing to share; what wil' be the daily 
allowance of each person nowt Ans. 6 oz. 

I 3 Bought 215 yards of broad cloth at 6 dollars a yard; 
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what was the prime cost, and how must I sell ijt per yard 
to gain $135 on the whole. 

Ans. prime cost $1290,00^ to be sold for $6^62| per 
yard. 

4 If 100 men can complete a piece of work in 12 days; 
how many can do it in 3 days ? Ans. 400 men. 

5 If a board be 44 inches wide; how long a piece will 
it take to make 1 square foot? Ans. 32 in. 

6 4 /*ol^f >vhose height is 25 feet, at noon casts a 
shadow to the distance of 33 feet 10 inches; what is the 
breadth of a river which runs due East at the bottom of 
a tower 250 feet high, whose shadow extends just to the 
opposite edge of the water? Ans. 338 fl. 4 in. 

i A plain of a certain, extent liaving supplied a body of 
3b00 horses with forage fo^ IS days; ho^ long would it 
have supplied 2000 horses? Ans. 27 da. 

8 A piece of ground 1 rod wide and 160 rods long, 
makes 1 acrer; how wide a piece must I have across the 
end of afann-^ rods wide to makeicn iicrel ' 

Ans. 5 rods. 

9 I have a floor 24 feet long, and 15 feet wide, which I 
wish to cover with carpeting that is 3 quarters of a yard 
widof ho«r: umny yiurds must I buy. , { 

Ans. 53 yards, 1 foot. 

10 How much land at $2,50 aii acre must be giv€fn in 
exchange 'l^ 360 acres worth $3,75 an acre? 

Ans. 540 atreo. 

11 What is the weight of a pea tq a siteel-yard, which 
s 39 inches from the centre o£ motioti^ win balance a 
veight of 208 lbs., suspended at the draught end ^quar- 
ers of an inch? Ans. 4 lb. 

12 If ff^ will pay for the carriage of 6 cwt 150 
fiiles; huw far should 24 cwt. be carried for the same 
loneyf Ans. 374 miles. 
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100 DOUBLE SULK OF THKSB. 

COMPOUND PROPORTION; 

OR 

THE DOUBLE RULE OF THREE. 

DIRECT AKD HYVESSS. 

Compound Pxqfoxtion is two or more series of pro- 
portionals combined. 

Five, seven, nine, or other odd number of terms, 
is always given to 5nd a sixth, eighth, or tenth, ^c^ or 
answer. ' 

Rule for the Statement. 

Place the numbers tb^t is of the denomination in whi^ 
tjie answer is required to be, in the third place. Then: 
, Consider separately each , pair of similar terms and 
place them agreeably to the rule, for Simfxjb PKbpoa-yioN. 

OB, 

Work by two separate statements in simp^e^ propw- 

Rule for the Solution. 

Reduce the several pairs of terms to simikirtdqiioiD- 
kiationd as in single proportion, and the last to the lowest 
depon^nationgjlveat Then 

Multiply the two mitUidf^ or lajl hand tenqp (ogethei 
Bar a mviisokB, and the other three for a dfvidend. 

Divide the latter by the former ^ and the quotient will 
be the answer, ^i that denomination to which the third 
icnn was reduced. ^ ^ < . , : 

1. If 6 men in 8 days build 40 rods of wall, how inuc} 
will 18 men ^uitd m 20 daysT Ans. SQO rods 



* It would be well for the pupU to work each sum both ways. 
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Men men THe fmsweii in xoqiSUed to be 

A» 6' : 18 / rods . given in rods : thexirod$ niHst be 



da. da. : : 40 



the third term. If 6 men bufld 

40iod8, 18 menwillbiiMma/'tf^ 

Ab o : ^0 then more (18 men) must occupy 

>^ ' . the HC9ndj and less (jS itiefl) ^e 

48 360 first place. 

AQ If 8 days produce 40 rods, 20 

days will produce more; then 

. morf (20 days) must occupy the 

48)14400(300 jecoiu^, and lew (8 days) the>«< 

_^_______ N. B. The first pair, or two 

-^ upper terms must be alike. Also 

"" ' the lower pair must be alike. — 

That is, both must be men or both days^ both hours or both bushels, &c. 

2. If 6 men in eight days eat 101b. of bread, how 
much will 12 men eat in 24 daysf Ans 60. 

men 6 : 12| . . in lb 

days 8 : 24) ' ' ' G)ntracted. 

-^ 6 : 12 ^ 

288 8 .; 24 3 



10 

680 
288 



10ft). 



6 

48)2880(60 Ans. 10 



60 Ans. 



3. Suppose 4 men in, 12 days mow 48 acres, how 
many acres can 8 men mow in 16 days? Ans. 128A. 

4. If 10 bushels of oats be sufficient for 18. horses 20 
days, how many buabds^wiU serve 60 horses 86 days, 
at that rate? Ans. 60bu. 

5. Suppose the wages of six persons fiur 21 weeks be 
288 dollars, what must 14 persons receive for 46 weeks? 

Ans. $1472. 

6. If the carriage of 8cwt. 128 miles, cost $12.80, 
what must be paid for the carriage of 4c wt 32 miles? 

: Ans. $1.60. 

7. If 371b. of beef be sufficient for 12 pj&ra0ns4 days, 
how many lb. will suffice 38 men 16 days? . 

Ans. -^81b. lOf oz. 
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103 DaUBIJB RULE OF TBSBB« 

8. If aman ctm travel 305 miles m SOrdays/ when 
die days are 14 hoars l6ng, in how many days can he 
travel 105u miles, when 4edays are 12| hourakog? 

Ans. Iia^ays.-f2a40. 
^ 0. If the carriage of 24cwt. for 46^ miles be IS dol- 
lars, how much will it cost to convey 1f6cwt, 12 1 miles? 

Ans. $15326cts.+720. 

10. A person Irving eugaged to remove- ^OOOcwt. in 
9 days f removed 450(k;wi, in 6 days, with 16 horses: 
how many horses will be required to remove the balance 
in the remaining 3 days? Ans. 28 horses. 

11. If 3 men reap 12 acres 3 roods in 4 days 3 hours, 
how many acres can 9 men reap in 17 days? 

Ans, 1$3 acres. 



men men 








3 : g 


a. 


r. 


Amlysts. 


d. h. d. : : 


12 


3 


If 3 m. reap 12 a. 3 r. 


4 3:17 


4 




1 m. rea * 4 a. 1 r. and 


12* 12 


51 




9 m. reap 38 a. 1 r. 


51 204 






If4d.3h. reap38a. 


3 9 






1 ir. Id. reap 9 a. and 


— - __ 






17d. reap l63a.An8. 


153 1836 






- - 


61 








1^6 




«180 


2 roods, 




153)03636(61 
918 


wl^ncttM 


188 




1S8 








800 






I 


806 









*The dav is httrt^ Asfinntif a/1 n* «iwa1va ii^iw. 
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12. If 40iDeB build 32 rodlir of wall iaS days, wotk^ 
ing 10 hours each day; in how many days will 60 men 
build 48 rods, working 12 hours a day 7 

Ans, 6 days, 8 hours. 

Multiply all the initial 

terms (or 60, 82, and 12) 

days together for a dhnsor: and 

: 8 the other four for a divi- 

dend, 

' 13. If 36 men dig a cellar 60 feet long, 24 feet wide, 
and 8 feet deep, in 16 days, working 16 hours per day, 
liow many men can dig a cellar 80 feet long, 40 feet 
wide, and 12 feet deep, in 20 days, working 12 hours per 
day? Ans. 128. 

Questions, 
What is con^otmd proportion? 
How do you state questions in compound propcnrtionf 
Which terms do you multiply together for a div&orf 
Which for a dividend f 
What other method is there! 



Men 


men 


60 : 


40 


rods 


rods 


32 : 


48 


hours 


hours 


12 : 


10 



PRACTICE. 

Practice is a short and expeditious met)io(l of per' 
forming various calculations m business* 

Case 1. 
When the gioen price is less ihan one doUof. 
BirLE._3et down the given number as one dollar^ 
and take i^uch aliquot varr^ or parts of t)iat number, as 
the pfice i» dt one dolb^ for the answer. « 



*An idiquot part of a number is any number that wiH divide a 
^tiiout a remainder; thus 4 is an aliquot part df 20; fund 8 of 40: 
and 25 cents is an aliquot part of 100 cents, (or $1*) because 25 cti 
are contained in 100 cts«, an even number of times,^without a remain- 
der. 



sam 



104 



CTS. 

50 
33i 
25 
20 

4. 
2 



PKAcncs. 



TABLE OF ALIQUOT PARTS. 



1 •^ 




1 




T 




T 


2. 


t 


•-^ 


I 


P 


.' 


' Pu 


^ 


£- 






V 


S 


TTT 




1 




¥7 




1 




TV J 





CWT. 

10 
5 
4 
2 
1 

qr. 
2 
1 

lbs. 

16 

14 
8 
7 



1 



BOODS. 

roods 
2 
1 

perches 
20 
10 
20 
10 

8 

5 

4 

2 



1 

? 
? 

I 



M 



EXAMPLES. 

1. What will 826 bushels of wheat come to at 25 cts. 



abushd? 

cts.^ 



25 



826 



206,50 



Ans. $206 30 cts. 

82f> bushels, at one dollar a bushel^ will 
cost 826 dollars': at 25 cents, or ^ of a 
dollaTj It wilt cost one fourth as much. 

2. What will 934 gallons of molasses cost, at 50 cts* 
a gallon? Ans, $467. 

cts. $ ' 

501 i 1934 

I $1467 

3. What will 1832 bushels of salt cost, kt 75 ce^t8 a 



bushel f 
ctsi 
50 
25 



1832 



916 cost at 50 c. 
458 cost at 25 c. 

$1374 cost at 75 c. 



Ans. $1374, 
At 50 cents the cost will bt 

I as much B»—9Lt due cbHar. - 
At ^ c«ii&. the CQft jrill be 

k M muc}]^ asr-at 50 ct«. / 



Cts. $ ' A« before^ the C08t«tfi0ctt.wia 

\Q^ be I as mudi ast— at 1 dollar. 

At 25 cts. it will be ^ at much 
*~Z7Z - ^ as — at 1 dollar. 

916 ct. at 50. 

458 ct. at 25. 



50 
25 



$1374 ct. at 75. 

4. l^at will 680 pounds of sugar cost, at 10 cents a 
pound! $68. 

5. What will 142 pounds of pork c<Jst, at 6J. cts. a 
pound? Ans. $4637icts. 

6. What must I pay for 371 pounds of bacon, at 12^ 
cts. a pound? Ans. $46 371 cts. 

7. How much will ^50 burets of ryo cost^ at 62^ 
cts.a bushel? Ans. $5468 75 cts. 

8. How much must be paid for 4360 square teet of 
marble, at 871 cents a foot? Ans* $3815. 

9. What will 468 square yards of plastering cost, at 
181 cents a yard? Ans. $87 75 cts. 

10. How much will be the cost of laying ^56 perches 
of stone, at 03} cents a perch? Ans. $802 50 cts. 

11. What will the digging of a cellar, containing 180 
cubic yards, cost, at 20 cents a yard ? Ans.. $36. 

12. What will be the cost of hauling 248 coida of 
wood, at 31:1 cents a cord? Ajqs. $77 50 cts. 

13. What must be paid for 438 perches of stone, at 
37i cts. a perch? Ans. $162. 

14. How much must be given for 724 days labor, at 
56} cents a day? Abs. $407 25. 

15. What win 742 bushels cost at 10 cts. Ans. $71 20 

16. 732 15 109 80 
rr. 732 20 146 40 
18. 475 25 118 75 
10. 684 30 205^20 
2a ' 756 35 264 60 
21.' 927 40 870 80 
22. 824 50 412 00 
2^. 682 55 375 10 
34 341 60 : 204 «(i 
25. 784 70 54880 
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38. What will 352bu8Aelscostat6i cts.f Ans.$2200. 

29. 436 12* 54 50 

SO. 724 181 , 135 75 

81. 956 31^ 398 75 

32. 742 37* $78 25 

33. 274 43} 119 87* 

34. 732 56} 41175 

35. 845 62* 528 12* 

36. 684 681 470 25 

37. 274 81i . 222 62* 

38. 386 931 36187* 

Case 2. 
When the given price UuokE thmn one dollar. . . 
RuLB .-^Multiply the given sum by the numbw ^f 
dollars, and take the aliquot part or parts for the cents, 
at m Cane 1. 



EXAMPLES. 

1. What will 342 cords of wood cost, at 8 ddlars75 
cents a cordt Ans. $12^ 50. 



cts. 
50 



25 



$ 
342 



1026 
171 
85 50 

1282 50 



343 oordsat $1, ivUl c<m$USi; nx$3 
it wiU co0t 3 timet f34S^; «t 50 ctf. it 
will cQ9t * as much as it will at $1, ; and at 
25 cents, * as much as it will at 50 cts, ; 
which added together, wiU ^ the cdst at 
$875. 



2. What will 250iuiir.costat$462*^ 



3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 



435 
273 
942 
846 
957 
236 
754 
932 



$462ib 


Ans. $1156 3» 


5 87i 


2555 6a« 


6 12i 


1672 12« 


7 37* 


6947 25 


368}. 


3119 GBl 


5 75 


5502 7& 


6 93} 


1637 25 


3 56} 


2686 1^1 


87 25 


25397 GKf 
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When the given quantity consisU of several denomr 
(nations, 

RULE. — ^Multiply thq given price by the number of 
hundred weight, acres, yards, or pounds, ^. and take the 
aliquot parts for the quarters, roods, fee^ or ounces, 6&c* 

EXAMPLBB. 

1. What will 240 acres, 2 roods, 10 perches, cost at 
$ 15 25 cents an acre ? Ans; $3668 571 cts. 

1525 
240 



Sr. 



10 p. 



61000 
3050 
762* 
9544-2 rem. 

3668571 



d* What will 29 yards, 4 feet, of stone pavement cost, 
at 1(2 25 cents a yard? Ans. $(^ 25 cts. 



3 square feet 



29 

2025 

45p 
.75 
25 

6625 
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3. What will 32 pounds 8 ounces of silver cost, 
at $15,62i a pound? Ans. $510 4Ji 



6 oz. Troy 



2oz. 



$1562i 
32 

16 
3124 
4686 
78] i 
2604+2Rem. 



510 41* 



4. What will 27 cwt. 3 qrs. cost, at $23 50 cts. a 
cwt.t Ans. $652 12*. 

5. What will be the cost of 471b. 10 oz. (Troy) at 
$1 25 cts. Ans. $59 79. 

6. What will 64 yds. 3 qrs. cost, at $2 25 a yard ? 

Ans; $145 68}. 

7 Sold 83 yards 2 qrs. of cloth at $10 $0 a yardj 

what does it amount to? Ans. $876 75. 

8. What will the laying of 28 squares, 75. feet of floor- 
ing cost, at $2 25 cts. a square? Ans. $64 68|. 

9. What is the cost of 27 cords, 96 feet of fire wood, at 
j$3 75acord. Ans.$104Q6| 

10. What is the value of 428 gals. 3 qts. at $1 4a cts. 
a gallon? Ans. $600 25 cts. 

11. What is the value of 76$ gals. 3 qt. 1 pt. tU $2 18| 
cents a gallon? Ans. $16*75 34| cts. 

12. What is the value of 5 hhd^ 31* gals, at $47 12 
cts. a hogshead? Ans. $259 16 cts. 

13. What is the value of 17 IMa. 15 gals. 3 qts. at 
$64 75 cts. per hogshead? Ans. $1116 93 cts. 7m. 

14. What is the value of 120 bu. 2 pecks, at 35 cents 
a bushel? Ans. $42 17 cts. 5 m. 

15. What is the value of 780 bu. 2 pecks, 2 qts. at $1 
17 cts. a hushel? Ans. $913 25 cts.-f- 

16. What is the value of 1354 bu. 1 peck, 5 qts. 1 pt. 
at 25 cts. a bushel? . . Ans. $338 60 cts. 5m.-f- 

17. What is the value of 35 acres 2 roods 18 perches, 
at &1 dollars 35 cts. an acre? Ans. $1935 53 cts. 9in. 
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QuesHons 
What is practice f 

What IB the rule for the solution of qaeetkm* in {nrae- 
ticet 

What is an aliquot part? " 

Are dd cts; an aliquot part of 100 cents? 

Wliat part of $1 is fifty cents? 

What part of $1 is 33* cents? 

What part of $1 is 25 cents? 

What part of $1 is 12i cents? 

What part of $1 is 10 cents? 

What part of $1 is 20 cents? 

What part of $1 is 5 cents? 

What part of $1 is 4 cents? 

What part of $1 is 64 cents? 



TARE AND TRET. 

" Tab£ and Thet are allowances made on the weight 
of 86me particular commodities. 

Gross weight is the weight of the goods, together with 
the vessel that contains them. - ' 
' jHsre is an allowance for the wei^'of the vessJBl, 
7Vc<!* is on allowance of 4 lb. for every 104^ fiar 
waste, dtc. i -c - 

: Neat weight is the weight of the goods, after all allow- 
ances are made. , ; ^ 

Subtract the tare from the gross j and the remdnd^r 
is the neat weight. 

1 Bought a chest of tea, weighinj^ gross 63 lb., tare 8 
lb.-— what are the neat weight and value, at 85 cents 
per lb? 

'*AstTet b never regulaoly allowed in this country; noaocountof it 

I Sa to Iron in thiavmrlr. /^^ T 

Digitized by L3OOQ IC 



;'Wmiiil,iiLiJi. i in i ii,'imM ii W' 
TABS. A^O)' TH^f 



110 



Uf. 85 ct. 

63 gross— or, weight of the chest aEnd te^ 55 0^ . 
^ 8 tar^fnr^, weight of the che^t ~-- 

— 425 

65 neat — or, weight of the tea itself 4*^ ^ . 

$46,75 v^iWB. 

2 Bought 5 bags of coffee, weighing each 97 lb. grbss, 
tare of the whole 7 Ib.i — ^\<^hat are the neat weight and 
value, at 25 cents per lb. t Ans. 478 lb. neat — $1 19^. 

3^ The gross weight of a bogabead of sulphur i^ 1344 
lb.] the tare 138 lb. — what are the neat weight immI its 
value, at $4,75 per 100 IbJ 

Am9. IgO^lbj.neat— $57,a8i 

4 Bought 3 barrels of sugar, weighing as follows, viz 
236 lb. gross, 23 lb. tare^^^il' lb. gross, 22 lb. tare-r 
2(25 lb. gross, 23 lb. tare — ^what are the neat weight and 
value, at $8 per 100 lb.? ^s^ &10 lb. neat— $48,80. 

5 Sold 3 hogsheads of sugar, weighing each 1^ c^ 2 
qrs. 14 lb. gross; tare 2 cwt. 1 qr. 27 lb. — ^what are t^e 
neat weight and value, at $11,50 per cwt.? 

Ans. 35 cwt. 1 qr. 15 lb. neat — $406 9U ^te. 

6 What is the neat weight a[ 15 tierces of riQe,^weigh- 
ing 48 cwt. 3 qrsi* 12 Ibi gross; tiure 6 cwt. 12 ib«, and 
what is the value, at $5,25 per cwt.? 

. :. , Ani;.42 cwt4 3 qns. heai--$2a4|43|. 

7 What is the neat weight of 28 hogsheads of bbawkj", 
weighing 201 cwt. 3 qrs: 121b. gross; tare 3140 lb.; 
aad what ^oe^it eoqoe loat $^ per cwt.? ^ 

Ans. 173 cwt. 3 qrs. 8 lb— $860 10| ots. 

8 Bought 17 bags of grain, weighing 3561 lb. gross; 
tare 2 lb. per bag — what is die neat? Ans. 3527 lb. 

9 What is the neat weight of 16 bags cf pepper, ^ch 
weighing 65 lb. gross; tare U lb. per ba^— and what iS 
the amount at 30 cents per lb. ? 

;:. An9,;lJ016H).neatT-$3D4,80. 
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to In 14 hogsheads of sugar, weighing W cwU 8 qrs. 
17 lb. gross; tare 100 lb. per hhd.^-how muck neci 
weight, and what is its value, at $9 per cwt. ? 

Aos. T7 cwt. i qr^ 17 lb. neat-*f6fl6,61i 

11 What are the neat weight and value of 16 hhds. of 
tobacco, each weighing 5 cwt. 1 qr. 19 lb. gross; tare 
101 lb. per hhd., at £2 6s. lOd. per cwt.? 

Ans. 72 cwt. 1 qr. 4 lb. neat---£169. 5a. 4ld 

18 Bought 6 hhds. -of sugar, each 1136 Ib.'gross; tare 
117 lb. per hhd. — ^what are the neat weight and vakie at 
.$8,75 per cwt.T Ans. 6054 lbs. $599,72*. 

13 What are the neat weight and c6st of a hogshead 
of sugar weighing gross 9WJ lb.; tare 12 per cent, (or 
12 lb. for every 100 lb.)at $B per neat hundred pounds? 



lb. lb. 


tb. 


». 


lb. 


lb. 


lb. 


lb. 


Mmii^^ 


::12,J 


U8, j 


i0rasli>0:e8t: 


966: 


aesi 


lb.. 








U. 






986 


gross. 






888 






118, 


tare. 






8 dol. 





8(te, '• ^ neat weight. ' $i59,44 the value. 

14 What are the neat weight and value of 4 hhds. of 
sugar weighing gross 45001b. tare 12 lb. per cent, at $8, 
75 per cent ? Ans. 3960ibs. neat —$346^0. 

15 Bought 10 hhds, of sugar, each 9BD lb. gross^ tare 
10 tb. per oent.^^wbat are the neat weight and Value 
at $9^ fet cwt. ? Ah^ S280 lb, deat^ f765,90. 

16 Sold 3 casks of tikim, each 675 lb. gross; tare 13 
lb. percent.— what are the neat weight arid value at J4,. 
25per<fent Ans. 1763 lb. ne^t— $74,87.4375. 

Or, 1762 lb. neat— |74^.5nearly. 

17 What is the neat weight of 48001b.gross: tare 12 lb. 
per cent. ? Ans. 4224 lb. 

18 What are the. neat weight and value of 4 hhds. of 
sugar, each 12 cwt. 1 qr. 14 lb, gross; tare 12 lb. per 
cwt at $12,20 per cwt.f 

Ans. 44 cwjL5Sra> neat— $539 191 cts. 
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19 Bought 17 hhds. of -sugar, weighing 201 cwt 2 qrs. 
13 lb. g£Oss; tai-e 10 lb. per cwt. — irbaX are the neat 
weight and value at $14 per cwt ^ 

Ans. 183 cwt. 2 qr&u 13 lb. neat- |2570 62i cts. 



INTEREST. 

limauBST is an allowance made for the use of money. 

Principal is the sum for which interest is to be com* 
puted. 

Rate per cent per annum is the interest of 100 dol- 
lars for one year. 

Amount is the principal and interest added together. 

: . .. • '. . . : Cmsb I. 

When the time is one year and the ratejper cent, is any 
number of dollars. 
Rule; — ^Multiply ^e prindipal by the rate pier cent., 
and divide by 100; the quotient will be the interest for 
one year. 

EXAMFX^ES. 

1. What is the interest of 500 dollars for 1 yea^at 6 
per cent per annum? 

$500 : . * 

6 

100-^f39^0a Ans. 

2. Wmi is the interest of 225 doUars &r 1 year, at 7 
dollars per cent per annum I - An& $15 75. 

. 3. What IS the interest of 384 dollars 50 cents, fqr 1 

year, at 5 dollars per cent per annum! Ans. $19 22^. 

4. What is the amount of $275 for 1 year, at 6 per 

cent per annum? / Ans* $291 50. 

$275 

6 

16,50 interest 
275,00 principal 

$291,50 amount 
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5. What is the interest of I6&4'dolfers 81 cents for 1 
year, at 5 dollars per cent, per annum? Ans, $82 74-}-, 

6. What is the interest of 1500 dollars, for 1 year, at 
i dollar per cent. p«r annum? Ans« j||^7 50. 

7. What is the amount of $736, at 6 jier cent, per 
annum, tor 1 year. 780 dols. 16. 

8. What ifi the interest of 624 dollars, for 1 year, at 
5j dollars ^r cent, per ansum? Ans. $27 51. 

9. What would be the interest of 842 dollars, for 1 
year, at 5i dollars per cent, per annum? ' Ans. $46 31. 

Case S. 

Whenih^ inUrest is required for sterol pears. 

Rule. — ^Find the interest for one year, and multiply 
the interest for one year by the number of years. 

EXAMPLES. 

1. What is the interest of 500 dollars, for 4 years,* at 
6 dollars per cent per annum? 
$500 
6 



$120 00 Ans. 

2. What will be the interest of 540 dollars, for 2 years, 
at 5 dollars per cent, per annum M^ Ans* .$54 00. 

3. What would be the interest of 482 dollars, for 7 
years, at 6 dollars per cent per annum? Ans. $202 44. 

4 What is the amount of $736 81i with 7 years, nine 
months interest due on it, at Q per cent per annum? 

Ans. $1070^01. 

Note. — ^Ifthe interest is required for years and months, 
multiply the interest for 1 ycEir by the number of years, 
and take the aliquot parts of the interest for 1 year, for 
the months. 
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6 mo* 



$736 814 
6 

4420,871 interest 1 year 

.-7 






(mo. i 30946,121 interest 7 years 
2210,431 interest 6 moiM^ 
1105,2114. 3 

34261,78 interest fw 7 yr. 9 mo. 
73681,25 principal 

$107943 03 amount 

5. What is the aniountof $362 2&f(^ 4yeaF8 6mo. 
at 6 per cent, per annum ? Ans. $460 0$}. 

Ca8!E 3. 

When £^ interest U refuiredfor any number ofmonAe, 
wetke or days, less or more than one year. 

Rule. — ^Find the interest of the given sun for one 
year Then, by proportion^ ^ 

As 1 year 

Is to tiie given time, ■*■ 

So is the interest of the given sum (for 1 year) 

To the interest for the time required. 

Or take the aliquot parts <^ the interest for one yecu*, 
for the given time, as in note, Case 2. 

EXAMPLES. 

1. What is the intdfcst of $560 for 2 years and 6 mo. 
at5perct.perannumf Ans 870. 

560 ^ 



9 me. 



2800 interest for 1 year 
2 years 

5600 
1400 

$70 00 interest for 2 years 6 months. 

B—=^'^- ' 



2-. What is the interest of 325 dollars, for 4 years and 

2 inoQths, a,t 4 dollars per cent, per annum T 

Ans. $54 16 cts. finu 

3. What is the interest of 640 dollars for 5 years and 

3 months, at 4 dollars per cent, per annum? 

Ans. $176 40. 

4. What is the interest of 840 dollars, lor 5 years and 

4 months, at 7 dollars per cent, per annum? 

Ans. $313 60. 

5. What is the interest of 560 dollars, for 4 months, at 
6 dollars per ceiit. per annum? 

660 
6 

m. m. $ ct9. $ cte.. 

100)38 60 As 12 : 4 :; 33 60 : 11 30 Ans. 

6. What is the interest of 1200 dollars, for 15 weeks, 
ftt 5 dollars per cent per annum ? Ans« $17 30. 

7. What will be the interest of 240 dollaw , for 61 
days, at 4} dollars per cent per annum? Ans* $1 90.-{- 

8. What is the interest of $1000> fear 14 months, at 7 
per cent, per annum? Ans. $81 661. 

9. What is the interest of 450 dollars, for 6 months 
and 20 days, at 5i dollars per cent per annum t 

* Ans. $1375. 

10. What is the interest of 375 dollars 25 cents, fbr3 
years 2 months 3 weeks and 5 days, at 6 dcdkurs per ct 
perannufm? Ans. $72 92.-|- 

11. What is the amount of $736 for 28 week^ at 10 
per cent per annum? Ans. $775 63. 

Cass 4. 

7b Jhd Ae interest of any sum for any numberjof daySj 

as computed at hanks. 

RuLB.^ — Multiply the dollars by the nun]|)er of days, 
and divide by 6; the quotient will be the answer in mills. 

The interest of any number of dollars for 60 days, at 
6 per cent, will be exactly the number of cents; and if 
any other rate per cent, is required, take aliquot parts, 
and add or subtract according as the rate per pent, is 
more or less than 6. 
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EXAMPLES. 

1. Wha^ is the interest of 563 dollars, for 60 days, at 

6 per cent, per annum — and likewise at 7 per ct per an.? 

^63 Ans. $5,63 at 6 per cent- 

60 $6,56.8 at 7 per cent 



6)33780 
in. at) ■ 

6per> 5630 mills, 
cent.) 



J $5630 
938 



Interest at 7 per cent. 6568 mills. 

2. What is the interest of 854 dollars, for 30 days, at 
6 per cent* per annum? ^Ans. $4 27. 

3. What is the interest of 1100 dollars, for 48 days, at 
6 per cent, per annum? . Ans. $8 80. 

4. What is the interest of 3459 dollars, for 75 days, at 
6 per cent, per annum? Ans. $43 23 cts. 7 m.-j- 

5. What is the interest of 1500 dollars, for 60 days, at 
5 per ceat. per annum? * Ans. $12 50. 

Case 5. 

The amount J tmCj and rate per cent, gifoeny to Jind ike 
principal, 

RuLB. — ^Find the amount of 100 dollars for the time 
required, at the given rate per cent. 

Then, by prq>ortion, as the amount of iOO dollars for 
the time required, (at the given rate per cent.) is to the 
amount given, so is 100 dollars to the principal required* 

EXAJtFLBB. 

1, What principal, at interest for 8 years, at 5 per c^ 
per annum, will amount to 840 dollars? Ans. $600. 
5 dollars 
8 years 

40Int.of$100for8yr. 
100 $ $ $ $ 

140: 840:: 100 : 600 

140 Amt. of .4fel00 for 8 vr. 
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2. What principa], at interest, for 6 years, at 4 per 
cent, per anmun, will amount ta^$1240. Ans/^IOOO 

3. What principal, at interest for 5 years, at 6 per ct 
per aamim, will amount to 2470 dollars ? Ans. $1900. 

Cash 6. 

The princtpalj amount, and time giveuj to find the rate 
per cent, 

' RiTLE. — Find the interest for the whole time given, by 
subtracting the principal from the amount. 

Then, as the principal is to 100 dollars, so is the in- 
terest of the principal for the given time, to the interest 
of 100 dollars for the same time. 

Divide the interest last found by the time, and the 
quotient will be the rate per cent, per annumi 

Or by compound proportion. 

EXAMPLES. 

1. Af what rate per cent, per annum, will 600 dollars 
amount to 744 dollars, in 4 years? Ans. 6 per cent. 





$ 


$ - 


$ 


$ 


$744 amount 


As 600 : 


100: 


:144: 


'M. 


600 principal 


y'-J. .„ 









4) 24 (6 rate per cent. 
144 interest 
Or by compound proportion : 

As 600 : 100 $ $ 

yr. yr. : : 144 : 6 rate per cent. 
4 : 1 

2. At what rate per cent, per annum, will $1200 
amount to $1476, in 5 years and 9 months? 

Ans. 4 per cent. 

3. If 834 dollars, at interest 2 years and 6 months, 
amount to 927 dollars 82ft cents, what was the rate^er 
cent, per annum? Ans. M percent 



lis OOMPOtTTVB CTTEREBT. 

Case ?• 

To find the timey when ^e principalj tmooniy and rate 

per cent, are given. 

BxjLE. — ^Divide the whole interest by the interest of 

the principal for one year, and the quotient will be the 

time required, or by proportion. 

EPAMPZ.ES. 

1. In what time will 400 dollars amount to 520 dol- 
lars, at 5 per cent, per annum? Ans.O years. 



400 52 

5 400 



«__ ^ 4^ Y. T ' 

20|00 20)120(6 20 : 1 20 : : 1 : 6 Ans. 

2. In what time will £1600 amount to £2048, at 4 
per cent, per annum? Ans. 7 years. 

3. Suppose 1000 dollars, at 4i per cent, per annum, 
amount to 1281 dollars 25 cents, how long was it at in- 
terest? Ans. 6Y. 3mo. 



COMPOUND INTEREST. 

Compound interest is that in which the interest for 
one year is added to the principal, and that amount is 
the principal for the second 'year; and so on for any 
number of years. 

Rule. — Find theamount of the given sum for the first 
year by simple interest, which will be the principal for the 
second year; then find the amount of the principal for 
the second year for the principal for the third year; and 
so on for \ any number of years. 

Subtract Uie first principal from the amount, and the 
remainder will be the compound interest required. 

. KCAMPUES. 

1* What is the compound interest of 150 dollars for 5 
yearsi at 4 per cent, per annum? 

Ans. $32^9 




OOJfFOUNP ENTfi&£8T5 lltt 

f 150 $150 t 

4 6 lost 1st year 

6100 iat I yr. 156 amount 1st year 
6^4 mt2dyear 

^^56 162^24 amouat 2d y«ar 

4 6,48.9 iat. 3d year 

6|24 168,72.9 amount 3d year 

6,74.9 i&t. 4th year* 

175,47.8 amount 4th year 
7,01.9 kit 5th year 

6|48.96 182,49,7 amount 5th year 

150,00.0 principal 

32,49.7 compound int. for 5 years. 
S. What is the compound tnterest of 760 dollenrs^for 
3 years, at 6 dollars per ooit. per annomf ^ . 

Ans. $145 17 cts. 2 m.-f- 
a What 18 the 4x>mpouBd interest of |h242 50 Cls., 
tor 4 years, at 6 per cent, per annomt 

Ajos. $63 65 eertts. 

4. What is ^e amount of 1300 dollars, fyt 8 years, 
at 5 dollars per cent per annum, compound interest? 

Ans. $1504 91 ots. 2 m.4- 

5. How mncli is the amount of 3127 dollars, for 4 
years, at 41 dollars per cent per annum, eompound m- 
terestt Ans. $3720 OOcts. 5Bk 

Quesliow. 
What is interest? 
What is the principal? 
What is the rate per cent 
What 18 the amouaCf 

Haw do yoo proceedwhen tiwintereirt fiir seveial 
yaania required? 
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What is to be noted «f the interest is required for 
years and months? 

When the interest is required for any number of 
weeks or days, less or more than one year, how do you 
perform the operation? 

How do you proceed to find tlic interest, at 6 percent 
for any number of days, as computed at banks? 

What is to be observed when the interest is W any 
other rate than 6 per cent.? 

How do you proceed, when the principal, amount, and 
time are given, to fihd the rate per cent.? 

How do you find the time, when the principal, amount^ 
and rate per cent, are given? 

What is compound interest? 

How is compound interest computed? 



FROMISCtJOVS EXfOlCISES. 

1* What is tiiie interest of 620 doHara 25 cents for 5 
years, at 51 per cent* per annum? 

Ans. $170 56 8 m -f- 

2 What is the interest oi $420, for 1 year, at 7 
per cent per annum? Ans. $29 40. 

8 What is ttffi interest of 1450 dollars, for 60 days, 
at 6 per cent per annum? Ans. $14 50 icts. 

4 What is the compound interest of $6^6 25, for 3 
years, at 5i per cent per annum? 

Ans. $103 91.4- 

5 What is the interest of $1659 far S weeks, at 4 per 
cent per annum? Ans. $3 82i.4- 

6 In what time will 500 dollars amount to 1000 dol- 
lars ut 8 per cent, per aiotum, simple interest? 

Ans. 12 years, 6 ninths. 

7 What principal, at interest for 6 years and 6 months, 
at 2 per cent per annum^ will amount to 250 dollarg? 

Ans. $221 23 cts. 9 m. 

8 Ati/i^trat^perxiientperannumywill $300 amount 
to $450, in 5 years? . Ana. 10 per cetnt 
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ITVSVBANCE, COVmmiOIHf AND BR0KA6E. 1^1 

INSURANCE, COMMISSION, AND 
" BROKAGE. 

Insurance, CommissioD and Brokage,are allowances 
made to insurers, factors, and brokers, at such rate per 
cent, as may be agreed on between the parties. 

RUUB. 

Proceed in the same manner as though you were re- 
quired to find the interest of the given sum for one year. 

EXAMPLES. 

1 What is the commission on 625 dollars, at 4 dollars 
per cent? 

$625 
4 

Ans. $25,00 

2 What is the commission on $1320, at 5 per cent.? 

Ans. $66 

3 Whut is the commission on 3450 dollars, at 4k dol- 
lars percent.? Ans. $155,25. 

4 The sales of certain goods amount to 1680 dollars : 
what sum is to be received for them, allowing 2} dollars 
per cent, for commission? Ans. $1633,80 

6 What is the insurance of $760, at 6* per cent.? 

Ans. $49,40. 

6 What is the insurance of 5630 dollars, at 7| dollars 
per cent.? Ans. $436 32 cts. 5 m. 

7 A merchant sent a ship and cargo to sea, valued at 
17654 dollars : what would be the amount of insurance, 
at 18} dollars per cent.? Ans. $3310 12i cts. 

8 What is the brokage on 2150 dollars at 2 per cent. ? 

Ans. $43. 

9 When a broker sells goods to the amount of 984 
dollars 50 cents, what is his coamiission, at 14 dollar per 
cent.? Ans. $12 304 cts.+ 

10 If a broker buys goods for me, amounting to 10^^ 
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dollars T5r ceats, wbat sum must I payhiAi, allowing him 
li per cent? Ans. $24 76 cts. 1 m.-|- 

What are Insurance, Commission, and Brokaget 
How do you proceed to find the Insurance, Commis- 
sion, or Brokaget * 

In what does this rule differ from interest? It takes 
BO account of time. 



DISCOUNT. 

DiscouiVT is an abatement of so much money from any 
sum to be received before it is due, as the remainder 
would gain, put to interest for the given time and rate 
per cent. 

Find the interest of 100 dollars fi>r the given time- at 
the given rate per cent. 

Add the interest so found to 100 debars, then by pro ' 
portion. 

As the amount of 100 dollars for the given time, 

Is to the given sum. 

So is 100 dollars, 

To thfe present wwth. 

If the discount be required, subtract the present worth 
from the given sum, and the remainder will be the dis- 
count. 

Note. — ^Wlien discount b made without regard to 
time, it is fouud precisely like the interest for one year. 



1 What is the preaeirt worth of 420 doUars, due in 8 
yean, discount at 6 per cent per annum t 

Ana. $375. 



9 9 ^ V 

112 :420-:lU0 .375 



12 
^ 100 

112 

2 What is ^e present worth of 850 dollars, due in 3 
months, at 6 per cent, per annum? 

Ans. $837 43| cts.+ 

8 What is the discount of 645 dollars, for 9 months, 
at 6 per cent per annum t Ans. $27 77i ctfl. 

4 Wiat is the present worth of 775 dollars 50 cents, 
due in 4 years, at 5 per cent, per annum! 

Ans. $646,25. 

5 What is the present wdrth of 580 dollars, due in 8 
months, at 6 per cent, per annum? Ans. $557,60.-|- 

6 What is the present worth of 954 dollars, due m 3 
years, at 4i per cent.7>er annum? 

Ans. $840 52 cts. 8 m.+ 

7 What is the discount of 205 dollars, due in 15 
months, at 7 per cent per annum? 

Ans. $16 49 cts. 5 m.+ 

8 Bought goods amounting to 775 dollars, at 9 months^ 
credit: how much ready money must be paid, allowing 
a discount of 5 per cent, per annum? 

Ans. $746 98 cts. 7 m. 
I owe A. to the value of 1005 dollars, to pay as fol- 
lows: viz. 475 dollars in 10 months, and Ihe remainder 
in 15 months; what is the present worth, aUowing dis- 
couAt ai 6 per cent, per annum? 

Answ J(945 40 ete. 4 m. 

10 What is the difierence between the interest of 

2260 dollars, at 6 per cent, per annum, for 5 years, and 

the discount of the same sum for the same titne and rate 

percent? Ans. $156 46 cts. 2m.4- 
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11 Vl^at is the discount of 520 dollars, at 5 per 
cent.? 

$520 
5 



$26,00 Ans. ^ 

12 How much is the discount of $782, at 4 per cent? 

Ans. $31, 28 

13 What is the discount of 476 dollars, at 3 per cent.? 

Ans. $14,28. 

14 Bought goods on credit, amounting to 1385 dol- 
lars : how much ready money must l)e paid for them, if 
a discount of 6 per cent, be allowed? Ans. $1301,00. 

15 I hold A.'s note for OSOjdollars; but I agree to al- 
low him a discount of 4i per cent, for present payment: 
what sum must 1 receive? Ai^. $020,75. 

Questions. 

What is discount? 

What is first to be done ? 

Ailer having found the intercut of 100 dollars, at tht 
given time and rate per cent., what is next to be done? 

After having added the interest so found to 100 dol- 
lars or pounds, by what rule do you work to find the dis- 
count? 

When discount is made without regard to time, bow is 
it found? 



EQUATION OF PAYMENTS. 

EoiOAnov is a method of reducing several stated 
times, at which money is payable, to one mean, or eqtia< 
tod time, when t^e whole sum shall be paid. 

RULB. 

Multiply each payment by its time, and divide the sum 
of all the products by the whole debt, the quotient will 
be the equated time. 
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Proof, — ^l^he interest of the sura payable at the equa- 
ted time, at any given rate, will equal the interest of tlie 
8&?erai payments fi>r their respective times. 

EXAMPItES. 

1 </• owes D* 100 dollars, of which the sum of 50 
dollars is to be paid at 2 months, and 50 at 4 months; 
but they agree to reduce them to one payment; when 
must the whole be paid? Ans. 3 months. 

50x2=100 

50x4=200 



100)300(3 months 

2 A merchant hath owing to him 300 dollars, to be 
paid as follows : 50 dollars at 2 months, 100 dollars at 5 
months, and the rest at 8 months; and it is agreed to 
moke one payment of the whole; when must that time 
bet Ans. 6 months. 

3 F. owes H. 2400 dollars of which 480 dollars are 
to be paid present, 9G0 dollars at 5 months, and the rest 
at 10 months; but they agree to make one payment of 
the whole, and wish to know the timet Ans. 6 months. 

4 K* is indebted to L. 460 dollars which is to be dis- 
charged at 4 several payments, that is i ^t 2 months, i 
at 4 months, i at G months, and i at 8 months; but they 
agreeing to n^ake one payment of the wholC) the equa- 
ted time is therefore demanded? Ans. 5 months. 

5 P. owes Q. 420 dollars, which will be due 6 months 
hence, but P, is willing to pay him 60 dollars now, pro- 
vided he can have the rest forbom a longer time : it is 
agreed on; the time of forbearance therefore is required t 

Ans. 7 months. 

6 A merchant bought goods to the amount of 2000 
dollars and agreed to pay 400 dollars at the time of pur- 
chase, 800 dollars at 5 months, and the rest at 10 mon&s; 
but it is agreed to moke one payment of the whole; what 

j ift the mean or equate timet Ans- 6 months. 

Digitized by CjOOQIC 



138 



BARTER. 



BARTER. 



Barter is the exchangiDg of one kind of gooda ior 
another, duly proportioning their values, &c. 

Rttle. 
The questions that come under this head, mJSty he 
done by the compound rules, the Rule of Three, or 
Practice, as may be most convenient. 

EXAMPLES. 

1 A country storekeeper bought 150 bushels of salt, 
at 56 cents per bushel ; and is to pay for it in com, at 
33i oents per bushel; how much corn will pay for the 
salt? ct, ct, bu. bu. 

As 33» : 56 : : 150 : 252 



33*)8400 
3 3 



1|00)252H>0 



252 bushels of oom. 
CoBtof the salt 8400 cts. 

2 How much wheat, at 1 dollar 25 cents per bushel, 
will pay for 35 sheep, at 2 dollars 25 cents a piece? 

Ans.63bush. 

3 How much sugar, at 9 cents per lb. wiH pay for 1 
dozen pair of shoes, at 1 dollar 75 cents per pair? • 

Ans.233llbs. 

4 How raocK tea, at 80 cents per lb. will pay for 500 
Ibe. of poric, at 5 cents per lb.? Ans. 35 lbs. 

5 Bought 4 hats for 3 dollars 50 cents; 4 dollars; 4 
dollars 50 cents; and 5 dollars — ^how much com at 32 
cents will pay for them? Ans. 53 bush. 4 qts. 

6 A. has 420 bushels of com, which he barters with 
B. for cats, and is to receive 4 bushels of oats for 8 of 
com-^liow many bushels of oats must A receive? 

Ans. 500 bush. 
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7 A hoy bartered ,785 pears few marbles, giving 5 
pears for 2 marbles — how many marbles oug& ' he to 
have received? - Ans. 294 marbles. 

8 A boy exchanges marbles for pears, and gives 2 
marbles fo 5 pears-^how many pears should he receive 
for 294 marbles! Ans. 735 peax». 

A farmer bartered 3 barrels of flour, at 5 dolkirs 25 
cents per barrel, for sugar and co^e, to receive an eqoal 
quantity of each — how much of each must he receive, 
admitting the sugar to be valued at 9 cents per lb. and 
the coffee at 14 cents? "■ Ans. 68i lb. nearly. 

. 10 A bartered 42 hat?, at 1 dollar 25 cents per hat, 
with B. for 50 pair of shoes, at 1 dollar 12i cents per 
pair — ^who must receive money, and how much? 

Ans. B. $3,75. 

11 Sold 75 barrels of herrings, at 2 dollars 75 cents 
per barrel, for which I am to receive 75 bushels of wheat, 
at 1 ddlar 8 cents per bushel, and the residue in money— *<> 
how mueh money must I receive? 

Ans. 125 dolls;. 25 cts. 

12 Sold 35 yards of domestic, at 20 cents* per yard, 
and am to receive the amount in apples, at 25 cents per 
bushel — ^how many^ushels must I have? 

Ans. 28 bush. 

13 Gave 35 yards of domestic for 28 bushels of ap- 
ples, at 25 cents per bushel— what was the domestic 
rated at pef yard? Ans. 20 cts. 

14 What is rice per lb. when 340 lb. are dven for 4 
yards of cloth, at 4 dollars 25 cents per yard? 

Ans. 5 cts. 

15 Gave in barter 65 lbs. of tea for 156 gallons of 
rum, at ddk per gallon--*what was the tea rated att 

Ans. 80 €ia. per lb. 

16 Q. has coffee worth 16 cents per pound, but in 
barter raisod it to 18 cts.; B. has broad cloth worth 4 
dollars 64 cents per yard — ^what must B. raise his cloth 
tOy 80 as to make a &ir barter with Q? Ans. $5Jll, 

: ninitiy^H hy \ if • 
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17 B. had 45 hato, at 4 dollars per haV for which A. 
gives him 81 dollars 25 cents in c^hf and the rest in 
{KMrk, at 5 cepts per lb ; how much pork will be required t 

Ans. 1U75 lb. 

18 Two merchants barter f A. receives 20 cWt. of 
ebeese, at 2 dollars 87 cents per cwt.; B. 8 pieces of 
linen, at 9 dollars 78 cents per piece; which of them 
must receive money, and how much? Ans. A. $20^, 

X9 If 24 yards of cloth be given for 5 cwt. 1 qr. of 
tobacco, at 5 dollars 7 cents per hundred ; what is tlie 
cloth rated at per yard ? Ang. $1. 109. 

20 A. -barters 40 yards of cloth, at 98 cents per yard, 
with B. for 28i lbs. of tea, at 1 dollar 53 cents per lb. ; 
which must pay balance, and how much? 

Ans. A. $4,405. 

21 A has 7k cwt of sugar, at 8 cents per lb., for 
which B. gave him 12i cwt. of cheese, what was the 
cheese rated at per Ib.t An$..$. 048. 

22 W|iat quantity of sugar, at 8 cts. per lb. must be 
given in barter for 20 cwt. oi tobacco, at 8 dollars per 
CwLt Ans. 17 cwt. 3 qrs. 12 lb. 

23 r. has coffee, which he barte>8 with Q. at 11 cts. 
per lb. more than it cost him, Against tea, which stands 
Q. in 1 dollar 33 cents the lb., but he puts it at 1 dollar 
06 cents; query, the prime cost of the coffee f 

Ans. $. 4434. 



LOSS AND GAIN. 

By Loss JLND Gain, merchants and dealers compute 
their gains or losses. 

Rule. 

Work by the Compound Rules, by Proportion, «»r 
in Practice, as may be most convenient. 

Digitized by^UUwT^^ 
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1 Bought 1234 lbs. of coffee, at 12i cte. per lb., and 
Bold the whole for 160 dollars j did I lose or gain by it, 
and how much? Ans. gained $5,75. 

2 Bought 120 dozen knives, at 2 dollars 50 cents per 
dozen, and sold them at 18| cents a piece; did I gain 
or lose, and how much? Ans, lost $30, 

3 Bought 1234 yards of muslin, for 171 cents, and 
sold it at 20 cents per yard; what was the gain? 

Ans. $30,85. 

4 Bought 10 chests of tea, each 63 lbs. neat, for 600 
dollars, and retailed it at &7k cents per lb.; did I gain 
or lose, and how much ? Ans. lost 48 dol. 75 ct. 

5 Gave 285 dollars 25 cents for 4564 lbs. of bacon, 
and sold it for 365 dollars 12 cents; what was the gain 
per lb? Ans. $. 1} cts. 

6 Bought 1234 yards of muslin, for 246 dollars 80 
cents, and sold it for 215 dollars 95 cents; what did I 
lose per yard? Ans. $. 2* cts. 

7 Gave 25 cts. per bushel for com, and sold it at 28 
cents; what is the gain per cent.? 

Ans. 12 dolls, per 100 dolls. 

8 Sold com at 25 cts. per bushel, and 4 cts. loss; 
what was the loss per cent.? Ans. {{13,79. 

9 Bought 13 cwt 25 lbs. of sugar, for 106 dollars, 
and sold it at 9| cts. per lb.; what did I gain per cent.? 

Ans. 32 dolls. 73 cts. 

10 knight 126 gatlons of wine for 150 dollars, and 
retailed it at 20 cts. per pint; what was the gain per 
ceat.? Ans. 34 dolls. 40 cto. 

11 Sold a quantity of goods, for 748 dollars 66 cents, 
and gained 10 per cent; what did I give for them.? 

Afts. 680dols.60ct8. 
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dols. doii. doh. 
100 HO": 100: : 748,66 

10 100 



110 110)74866,00($680,60 

12 Sold goodi to the amount of $1^4, and gaiaed at 
the rate of 20 per cent.; what was the prime eost? 

Ans. $1028,331 

13 Sold a quantity of goods, for $475, and at a loss 
of 13 per cent.; what did 1 give for them? 





deU. 


doU. 


doh. 


100 


88 ; 


100 : 


:475 


13 






100 



88 88>47500(539,77+Ans. 

14 Sold hats to the amount of $136^ at 20 per cent 
loss; what was t^e first cost? Ans. $170, 

15 Laid out $755 in salt; how much mu3t I sell it 
for, so as to gain 12 per cent.? 

12 
100 



As 100::112:755:: 845,60 Ans. 

le Boii^t 32 yards of mole skin fer 128 dollars; 
what must I sell it for p>er yard, so as to gain 20 per 
cent? Ans. 4 doTs. 80 cts.4- 

17 Bought 17 yards of silk for 21 dollars; how much 
p«f yard /mist I ::'etail it for, and ^baa 25 per cent? 

Ans. ldoL54cts.-f 

18 Bought 64 3ri£?ds cf muslin for lil dollars 50 ce«ts, 
2»ut proving a bad bargsin, I am willing to kwe 8 per 
cent; what must I sell it ai per ^ard? Ajis,19cts.4m.-{- 

19 AVhen hats are bought at 48 cents, and sold at b^% 
Bents; what is the gain per cent.? Ans. 12* 

■^^— — — --__^^^ . . Digitized by VjC - 
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20 If, when cloth i»8old for 64 cents per yBri^ tbere 
is gaix^d 10 per cent.^ what will be the gaia per cent, 
when it is sold for 1 dollar 2 cents per yard? 

Ans. 33 dols. 68 ct8.+ 

21 Bought a chest of tea, weighing 490 lbs. for $122 
50 ct. and sold it for $137 20 cents; what was the profit 
on each lb.? Ans. 3 cts. 

22 Bought 12 pieces of white cloth, fin* 16 dollars 50 
cents per piece; paid 2 dollars 87 cents a piece for 
dying; for how much must I sell them each, to gain 20 
per cent. ? Ans. 23 dols. 244. 

23 If 28 pieces of stuff be purchased at 9 dollars 60 
cents per piece, and 10 of them sold at 14 dollars 40 
cents, and 8 at 12 dollars per piece; at what rate must 
the rest be disposed of, to gain 10 per cent. by the whole? 

Ans. 5 dols. 568; 

24 Sold a yard of cloth for 1 dc^lar 6& cents, by 
which was gained at the rate of 15 per cent.; but if it 
had been sold for 1 dollar 72 cents ; what would have been 
the gain per cent.? Ans. 27 dols. 69-f- 

25 If, when cloth is sold at $. ^6 a yard, the gain 
is 10 dollars per cent.; what is the gain or log's per cent^ 
when it is sold at 80 cents per yard? 

Ans. 5 dollars 88-f-loBS. 

26 A draper bought 100 yards of broad cloth, for 
wittch he gave $56 — ^I desire to know how he must sell 
it per yard, to gain $19 in the whole? 

Ans. 75 ct. per jrard. 

27 A draper bought 100 yards of broad cloth for $56; 
I demand how he must sell it per yard, to gain $15 in 
laying out $100? Ans. 64 ct. 4 m. 

2& Bought knivA at 11 eents, and sold them at Vi 
cents; what will I gain by laying out 100 dollore in 
knives ? Ans. 9 dols. OS-f 

29 Bought knives at 11 cents, and sold them at 12 
cents; what did I gain by selling to the amount of 100 
doIIarsT , Ans. 8 dols. 333+ 
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30 If by selling 1 lb. of peppcy for lOk >cents, there 
are 2 cento lost; how much is the loss per cent.? ^ 

Ans. IGdols. 

31 A merchant receives from Lisbon, 180 casks of 
raisins, which stands him in here 2 dollars 13 cents each, 
and by selling them at 3 dollars 68 cents per cwt, he 
gains 25 per cent.; required the weight of each cask, 
one with another? Axis. 81 lb. 



* FELLOWSHIP. 

Fellowship is a method by which merchants and 
others adjust the division of property, loss, or gain, &C., 
in proportion to their se /eral claims. 

Case 1. Simple Fellowship. 

When the claims are in proportion to the amount of 
stock, labor, d&c., without regard to time. 

Rule. (By Proportion,) 
As the whole amount of stock or labor, 
Is to each man^s portion, 
So is the whole property, loss, or gain. 
To each man's share of it. 

Proof^^ThQ sum of all the shares must equal the 
whole gain, d&c. 

EXAMPLES. 

1 Two men bought a stock of goods for 480 dollars, 
of which A. paid 320, and B. 160. They gained 128 
dollars by the transaction; what was the share of each? 

Ans. A. received 85 dols. 331 cts. and B. 42 dollars 
OjDl cts. 

$ $ $ $ c^' Proo^ 

A's. stock $320 As480 : 320 : ; 128 : 85,33* $85,33* 

ir». stock 100 42,601 

^■~"~ ^ ^ 46 ^ ct . 

Whole st'k 480 As 480 : 1 60 : :128 : 42,661 128,00 
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2 Three woricm^ having undertaken to do a piece 
of work for 275 dollars, agreed to divide their profits in 
proportion to the amount of labor each one performed. 
M, labored 50 days, N. 65 days, and O. 85 days : what 
was the share of each? 

Ans. M. received 68 dols. 75 cts.; N. 89 dols. 374 cts. j 
andO. 116 dols. 87i cts. 

3 A merchant being deceased, worUi 1800 dollars, is 
found to owe the following sums: to A. 1200 dollars, to 
B. 500 dollars, to C. 700 dollars : how much is each to 
have in proportion to the debt? 

Ans. A. 900 dols., B. 375 dols, and C. 525 dds. 

4 Three drovers pay among them 60 dollars for pas- 
ture, into which they put 200 cattle, of which A. had 50, 
B. 80, and C. 70 : I would know how much each had to 
pay? Ans. A. 15 dols., B. 24 dols., C. 21 dols. 

5 A man failing, owes the following sums: to. A. 120 
dollars, to B. 250 dollars 75 cents, to C. 300 dollars, to 
D.208 dollars 25 cents | and his whole effects were found 
to amount to but 650 dollars : what will each one receive 
in proportion to his demand ? 

Ans.A.$ 88.73.+ C. $221.84.+ 
B. $185.42.+ D. $153.99.+ 

6 A bankrupt is indebted to A. 500 dollars 37i cents — 
—to B. 228 dollars— to C. 1291 dollars 23 cents— to D. 
709 dollars 40 cents; and his estate is worth 2046 dol- 
lars 75 cents : how much does he pay per cent., and 
what does each creditor receive? 

Ans. He pays 75 per cent., and A. receives 375 
dollars 27| cts.,- B. 171 dols.j C. 868 dols. 42} cts.; 
and D. 532 dols. 5 cts. 

7 If a man is indebted to A. 250 doUars 50 cents, to 
B. 500 dollars, to C. 349 dollars 50 cents, but when he 
comes to make a settlement, it is found he is worth but 
960 dollars, how much will each one receive, if it be in 
proportion to their respective claims {, « 

(A. $218 61 cts. 8 m.-- 

Ans. ^B. $436 36 cts. 3 m.-- 

(C. $305 01 ct. 8 m.-- 
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34 FELLOWSHIP. 

Cabe2. CoxFOU2a> Failowship* 

When the respective stocks are considered with rola- 
ion to time. 

Rule. {By Prapartian.) 

Multiply each man^s stock by its time; add the several 
iroducts togedier; then: 

As the sum of the products 

Is to each particular product, 

So is the whole gain or loss 
" To each man^s share of the gain or kss. 

EXAMPLES. 

1 Three merchants traded together; A put in 120 
[oUars for 9 months, B. 100 dollars fw 16 months, and 
H. 100 dollars for 14 months, and they gained 100 dol* 
ars; what is each man's share 9 



A's. stock 120 X 
B's. stock 100 X 
C's. stock 100 X 



mo. 
9 = 1080 
16 = 1600 
14 = 1400 

Sum 4080 



Sum, Prod, $ 
As 4080: 1080:: 100 
As 4080: 1600:: 100 
As 4080: 1400:: 100 



26,47+ A's. share. 
39,214 f B's. share. 
34,31-f- C's- share. 



2 Three men traded together; L. put in 68 dollars for 
months, M. 120 dollars for 4 months, and N. 300 M- 
rs for 6 noonths; they gained 184 dollars: what will 
kch man receive of die gain? 

(L. $ 19 09cts. 4ra. 
Ans. ^M. $ 34 71 cts. 6 m. 

(N, $130 18 cts. 8 m. 
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3 Two merdiaiits entered iato partnership Bost 16 
months: A. put in at first $600, and at the end of 9 
monUts put in $100 more ; B. put in at first $750, and at 
the end of 6 months took out $250<| at the close of the 
time their g^n was $386, what was the share of eacht 

Ana. A\s. share was $200,7i>|; B^s. xshare was 
$185,20. 

4 A., B., and C, made a stock for 12 months; A. put 
in at first $873,60, and 4 months afler he put in $96,<K) 
more; B. put in at first $979,20, and at the end of 7( 
monOis he took out $206,40; C. put in at first $355,20, ■ 
and 3 months afler he put in $206,40, and 5 months after 
that he put in $240,00 more. At the end of 12 moiiths, 
their gain is found to be $3446,40; what is each man^s 
share of Uie gain! 

(A's. share is $1334,824 
Ans. ^B's. - - $1271,0U-f 
(C^s. - - $889,98 

QuesHoHs. 

What is Fellowship? 

By what rule are its operations performed? 

When is Fellowship sunple? 

When is it compound? 

In what respect is Fellowship compound? 

Abs. The proportion is compound: that is, the divi- 
sion (^p^roperty, gain, &c., is founded on the ^otnpound 
propMtkm of the sto<^ and time. 



VULGAR FRACTIONS. 

. A YunfiAR FRACTB»f IB a part, or parts of a ui^it ex* 
pressed by two numbers placed one above the other with 
a line between them. As \, f 9«&o* 

The number below the line is the denominator^ the 
number above Oie line is the numerator. 

The denominator denotes the number of parts into 
which the unit is divided. 
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The numerator shows how many of those parts aro to 
be taken. 

Fractions are either proper, improper, or- compound* 

A proper fraction is one whose numeratoi: i& Uss than 
its denominator, as f or y. 

An improper fraction is one whose numerator is 
greater than its denominator, as | or |. 

A compound fraction is a fraction oi a fraction, as I of 
|,or|ofj. 

A mixed number is a whole number and a fraction. 

REDUCTION OF VULGAR FRACTIONS. 
Case 1. 

To reduce a fraction to its lowest terms, 

RULE. 

Divide the terms by any number that will divide both 
without a remainder, and divide the quotient in the same 
manner, and so on till no number greater than one will 
divide them: the fraction is then at its lowest terms. 
» 

EXABIPLES. 

1. Reduce ^V ^ ^^ lowest terms. 

4)iVt=It=I result. 

2. Reduce ^^ to its lowest terms. 

3. Reduce jjj to its lowest terms. 

4. Reduce J| to its lowest terms. x^^s. f 
Note.— When a divisor cannot readily be found, divide 

the denominator by the numerator, and that divisor by 
the remainder, and so on, till nothing remain: the last 
divisor is the common measure of the two numbers; with 
which proceed as before. 
6. Reduce^to its lowest teraas. Res. | 



Refl.i 
Res. ^ 
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5 Reduce At to its lowest tenns. 
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85)136(1 
85 

51)85(1 
51 



Here 17 behagthe last divisor, 
is the common measure of 85 
and laa. 



84)51(1 
34 



17 



17)34(2 

34 
to its lowest terms. 



85 
136 



6. Reduce yj 

1 4 

Reduce tItt to its lowest terms. 



^ , TTT" 

7, Reduce \j^ to its lowest terms. 



8, 



TUT " 



Res. 
Res. 
Res. 



1 1 

TT* 



Case 2. 
To reduce a mixed number to an improper fraction. 



RULB. 



Multiply the whole number by the denominator, and 
add the numerator to the product for the numerator of 
the improper fraction, and place the denominator under 
it. 



EXAMPLES. 

L Reduce 12 ^ to an improper fraction. 
12 4 

112 Nine 12^3 are 108; add 

— ^ 4 makes 112 ninths. 



Res- »i», 



2. Reduce 17 |to,an improper fraction. 

3. Reduce 45 * to an improper fraction. 

4. Reduce 24 y| to an improper fraction. Res. *x^ 



Ros. 
Res. 



,1/ 



12» 
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Case a 

To redtiee an impt^per fraction to its proper value. 

BULE. 

Diride tke numerator by the denominator, and the I 
quotient will be ^e whole number; the remainder, if I 
any, will be the numerator of the fraction. 

EXAIIPLES. 

1 Reduce y to its proper value. Res. 3 |. 

17 
5)17 

2 Reduce ^\^ to its proper tenns. Res. 12 |. 

3 Reduce ^f ' to its proper terms. Rea. 17 1. 

4 Reduce ^yi to ite pr(^>er terms. Res. 24 j^. 

Case 4. 

To reduce several fractions to other fractions having a 

common denominator, and retaining their value, 

RTTLE. 

Multiply each numerator into all the denominators 
but its own, for the respective numerators; and all the 
denominators together, for a common^ denominator. 

EXAMTLES. 

1 Reduce §- \ and f to a common denominator. 

Res. 41 4^, and l\ 
2X4X6=48) 
3x«3X6=54y Numerators 
. 5X3X4=60) 

3X4X6:^=72, common denominator. 
Then we have 4| for |; fi for |, and 4| for f . 
Reduce each new fraction to its lowest terms^ and the 
result will prove the work to be right. 

2. Reduce X, f , and /^, to a common denominator 

^®S- 1TT> Tijy ""** ift; 

3. Reduce \j §, f , and /^, to a common denomin^or. 

R^« 816 38t 360 onH «5' 

^ Jteduce J, ^, |, and |, to a common denominator. 

\ Rps- "^" •'S** -^^a an J 90 
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Note. — ^It is often conveaient to use the least possible 
common denominator; to find which, divide the denomi- 
nators by any number that will divide two or more of 
them wiUiout a remainder, setting down those that would 
have remainders; then multiply all the divisOTS and all 
the quotients together. 



2 


3 


4 


5 


6 


7 


8 


9 


2 


3 


1 


5 


6 


7 


2 


9 


2 


1 




5 


2 


7 


2 


8 



1 5 17 18 

4X3X2X5X7X3=2520 common denom. 
Which may be divided separately by 2, 3, 4, 5, 6, 7, 8, 
and 9, without a remainder. 



EXAMPLES. 

5 Find the least common denominator for |, ^, 
^j and ^, and compute their equivalent fractions. 



1 1 

'|T» 



ives. 5jy, 



TS 



6 Reduce |, 



240 com. denom. 
GOX 3=180 
30 X 7=210 
20X11=220 
15X 5= 75 
12 X 9=108 

and 



910 13 75 lot. 

l?tr> 7?tf> IITTJ !?»• 



dkaominalor. 



00 



B n 9 
Res. 
7 Reduces, t:^,^,^, 
aator. Hes. 



to their least common 



11 

100 1 Og lot 

TST9 TTV9 TST9 mrj 

to their least common denom- 

150 1 ej 135 nvwl lit 

8 Reduce the above fractions to a common denominm^ 



»anayjY. 



tor, by the general rule. Case 4. 
Res 



ltf300 S1504 17StO 

af^Tl^J ^oT^TTJ TFTt7 



1 4080 

7> TiT3?' 



5X10X16X24=19200 

7X 8X16X24=21504 

9X 8X10X24=17280 

llX 8X10X16=14080 



140 VUL6AB FRACTIONS. 

Casb 5. 
To reduce a compound fraction to a single one. 

RULE. 

Multiply the numerators together for a new numeral 
tor; and the denominators together for a new denomina- 
tor. 

EXAMPLES. 

i Reduce I of f ^^ rv ^^ single fraction. 



3X5X9 135 



Res. ^j. 



5. 



4X6X10 240 16 

2 Reduce f of 4 of y^ to a single fraction. Res. -f^^, 

3 Reduce * of | of J to a single fraction. Res. /j. 

4 Reduce y| of f of ^ to a single fraction. Res. -fj. 

Case 6. 
To reduce a fraction of one denomination to the fraction 
of another denominationj hut greater^ retaining the 
same value, 

RULE. 

Multiply the denominator of the fraction by the num- 
ber of that denomination which it takes to make one of 
the next, and so on to the denomination required, and 
place the numerator of the given fraction over it. 

EXA:ffFL£S. 

1 Reduce | of a quart to the fraction of a bushel.* 

qt. 

2 2 1 

- — = — Result, yV of a bui^l. 

3XSX4=96 48 

2 Reduce | of an ounce, Troy, to the fraction of a 
pound. / Res. /j, or ^ of a pound. 

3 Reduce ^ of a nail to the fraction of a yard. 

Res. /y, or ^V of a yard. 
3 Reduce ^ of a perch to the fraction of an acre. 
^___ Res. niT- 

* That is, what part of a bushel are two-tbmls of a quart ? 
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4 Reduce -^ of a pint to the fraction of a hogshead 

Res. y^T of a hhd. 

Case 7. 

To reduce the fraction of one denomination to tkefrao- 

Hon of another, hut less, retaining the same value, 

BULE. 

Multiply the given numerator by the parts of that be- 
tween it and that to which it is to be reiiuced, and place 
the product over the given denominator for the function 
required. 

EXAMPLES. 

1 Reduce -^^ of a bushel to the fraction of a quart. 

Res. I of a quart. 

2 Reduce ^^ of a yard to the fraction of a nail. 

Res. 7 of a nail. 

3 Reduce t?T7 ^^ ^^ ^^'® ^ ^^ fraction of a perch. 

Res. J of a perch. 

4 Reduce -i^^ of a hogshead to the fraction of a pint. 

Res. A ^^^ P^^^ 

5 Reduce y^y^ of a day to the fraction of a minute. 

Res. \j of a minute. 

Case 8. 

To reduce a fraction to its proper value or qtuaUityy in 
whole numbers. 

RULE. 

Multiply the numerator by the parts of the integer, 
and divide by the denonunator. 

EXAMPLES. 

1 Reduce |^ of a yard to its proper quantity. 

Res. 3 qr. H na. 
7 eighths of a yd. 4 eighths of a qr. 

4 4 



8)28 



Q 4 ^.,««*^«« 



8)16 

9. 
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1^ VULGAR FRACmONS. 

2 Reduce ( <^ a pound, aroirdupois, to its pro|»er 
quantity. Res. 8 oz. 14§ dr. 

3 Reduce | of a pound, Troy, to its proper quantity^ 

Res. 9oz. 

4 Reduee ^ of s, mile to its proper quantity. 

Res. 4 fur. 125 yd. 2 flllinch. 

5 Reduce jj of an acre to its proper quantity. 

Res. 1 rood, 30 pf^f eh. 

6 Reduce j oT a dollar to its proper quantity. * 

Res. 60 cents. 

7 Reduce j of a pound to its proper value. 

Res. 6s. 8d. 

8 Reduce 41 ^^ y^^^ (^^ days) to its proper quan- 
tity. Res. 22& days. 

9 Reduce } of a tun to its proper quantity. 

Res. 3 hlid. 7 gal. 

10 Reduce f of a ton to its proper quantity. 

Res. 15 cwt 5^ qr. 6 lb. 3 oz. 8J dr 

Case 9. 

To' reduce a given quantity to a fraction of any greaiei 
denomination of the same kind. 

BULE. 

Reduce the given quantity to the lowest denomination 
mentioned for a numerator; and thj integer to the same 
denomination, for a denominator. 



1 Reduce 3 qr« 2 na. to the fraction of a yard^ 

Res. j- of a yard, 
qr. na. 
8 3 
4 

yd. 14 

1X4X4=16^ (8 

2 Reduce 2 roods 20 perches to the fraction of an 
»^5re, Res^ i ofj an acre. 

digitized by V^Cnjy^lt 
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3 Reduce 6 furlongs 16 poles to the fraction of a mile. 

Res. J of & mile. 

4 Reduce ounces, Troy, to the fraction of a pound. 

Res. I of a pound. 

5 Reduce 7 hours 12 minutes to the fraction of a day. 

__^_____^ Res. -f^ of a day. 

ADDrnON OF VULGAR FRACTIONS. 
RiTLE. — Reduce the given fractions, if necessary, to 
^single ones, or to a common denominator; add all the 
numerators together, and place the sum over the com- 
mon denominator. 



7 

f 

T 



EXAMFUEI. 



6f 

2. 1 



19 or 2 I 26 



8 . 



=264 



28 



8 



Norrs 1.— When the fractions are of different denom- 
inators, reduce them to a eommon denominator, and 
proceed as above. (See Note^ page 139.) 

4 Add J, J, H» Tff and Vt together. BesuU S^Vir* 
240 



1 1 

5 



60X 8=180 
30X 7=«210 
20X11=22C 
_15X 5« 75 
12 X 9=alOS 



703 q 73 

5 Add |, f , J, 1^ and \\ together. Res. A\\. 

6 Add J. yVt TT« »Bd iJ together. Res. ^^VV. 

7 Add ^, tV» and ti together. Res. Hi=rVy 

8 Add f and 4 together. Res. l^V 



9 Add /^, li and | together 



id by VjC 



Res. ^j-j-y. 
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- NoTB 2. — ^Wh^n mixed numbers occur, place them as 
in examples 2 and 3; proceed with the fractions as di- 
rected in Note 1 j and if they amount to one or more 
integers, carry them to the integers, and proceed as in 
simple addition. 

10 Add 5|, 6J, and 4| together. Res. 17 j*^. 

24 - 



a 



17 



TT 



8X2=16 

3X7=21 

12X1=12 

49 



11 Add 

12 Add 

13 Add 

14 Add 

15 Add 

NoTB 3 

dijce them 

16 Add 






24^ 

2i and 3J together, 
7^ and 5 J .together. 
Vi\ and I together. 
4, 6, 9, \ and | together. 
5, 7^, I and y\ together. Res. 13y*^. 

, — ^When compound fractions are given, re- 
to single fractions, and proceed as before 



Result 6}. 

Res. 12U 

Res. 18 J. 

Res. 20if 



9 ^f I 1 C 



of TT, and tV of 4 together.* 

Res. 1tV,\. 



T4>' 



TT' 



^240 common denominator 



TT^^ TT— T2 
TT ^\ TT—TTT 



77X99=7623 

- 60X48==.2880 

77X35=2695 



13l98y 
924oi '"^ 



Res'}. 
hJt. 



9240 

17 Add J of I and J of ^ together 

18 Add 1|, ^ of J, and 9^^^ together. Res 

19 Add 1tV> 6|j f of i, and 7^ together. 

Res. 16-^. 
NoTB 4. — When the given fractions are of several 
denominations, reduce them to their proper values or 
«(uantitie8, and add as in the following example. 
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20 Add f of a pound, to ^^ ofa shilling. 

Residt 15s. lOfV- 
f5 . 



" ' 



^of a s. 






5xa«ia 

3x3= 9 



15 10/^ 



15\ 



*rf 



21 Add 2 ofa pooad, to | of a shilUng. 

Result 1S». 3d 

22 Add I of a pMrny, to {- of a pound 

Res. 2s. dd, Iqr. }. 

23 Add J lb. troy, to ^ of ao ounce. 

ftes.6oz. lidwt. Wgrs. 

24 Add I of a mile, to ^ of a furlong. Res. 6fu. 28p. 

25 Add i of a yard, to § of a foot. Res. 2ft. 2 in. 

26 Add 1^ of a day, to i of ail hour. Res. %. 30min. 

27 Add I- of a week, | of a day, nM ^ of an kour 
together* Res. d days, 14 hours, 30min. 



SUBTRACTION OF VULGAR FRACTIONS. 



SVLB. 



Prepare the given fractions as in Addition; then sub- 
I tract the less from the greater, and place the difierence 
lover the commaa denominator. 



1 Take I from f 

2 Take ^ from 7j. 
S Tnke A from ^. 
4 Take} from ^. 



Rem. I. 

Rem. I. 

Rem. \. 

Rom. I'j. 



5X3=^15 
7X2==14 



TJ 
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1 








12 com. denom 


60 com. denom. 




... 


— 




H 1X11=11 
f 4X 2= 8 


^j 4X6=28 
/,! 8X9=27 
tVAhs. — 


• 


8J 9|"=S| 
6^ 4 3| 


6 lOo' 
t 99AV 




1|5 4^ 4iV 


5J T^T 





Ftom ioie, pound take -p^ of a shilling. 

15 com denom. 
*. d. ~ 
J of a pound =15 6f | 5x2=10 
W of a shilling =: 3| | 3x3= 9 

«. 15 3y*y Ans. x*j 
From I of a X ^^ I pf a shilling. 

Res. 14s. 3d. I 
From I of a lb. troy, take ^ of an ounce. 

Res. 8oz. lOdwt IGgrs. 
From T of a yard take I of an inch. Res. 5in. i. 

From I of a £ talte i ofi of a shilling* 

Res. 10s.7d. Iqr. «. 



MULTIPLICATION OF VULGAR FRACTIONS. 

BVLE. 

Prepare the giveh fractions, if necessary; then innl- 1 
tiply the numerators together for a new numerator, and | 
the denominators together for a new denominaUv. 

SXAMPLES. 



1 Multiply $ by ^. 



* SA 3 -«. It .»- 



Res. 



t 

Tiff- 
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2 Multiply T?, by J. 
B Multiply 4 by V- 


Res. ^\. 


Res. 2U, or24. 

Res. 96|. 
(y=i|J9=96|. 

Res. 61|. 


4 Multiply 12| by 7f . 


I2|=«y3 and 7f=V5 ^^^^ "j > 
5 Multiply 7 J by 8^. 


6 Multiply 4| by 1. 


Res. j^^. 


7 Muhiply J- by 13^. 

8 Multiply ^ of J by /^ o^ U- 


Res. 12H. 


. Res. ^Vir- 


9 Multiply 4| by | of |. 


Res. 2|. 


10 Multiply 1 of 7 by |. 


Res. 1|. 


11 Multiply 2|. by 14, and multiply 


the product by I 


of 1 of f . 


Res. |. 


DIVISION OF VULGAR FRACTIONS. 


RULE. 




Prepare the given fractions", if necessary, then invert 


the divisor, and proceed as in Multiplication. 


EXAMPLES. 




1 Divide j by J. 


Bes. 3|. 


8X4»32 




7X9=63 




2 Divide i by f . 

3 Divide ii by |. 


Res. f . 
Res. 1||. 


4 Divide 1^ by 4^^. 


Res. tV- 


5 Divide 3i by 9^. 


Re«.l. 


6 Divide J by 4. 


Res. A. 


7 Divide 4 by J. 


Res. 44. 


8 Divide ^ of f by f of |. 


Res. f . 
Res. 7|. 


9 Divide J of 19 by f of |. 


10 Divide 4| by } of 4. 


Res. 2^\. 


11 Divide? of iby « of 7|. 

12 Divide 6205i by J of 91. 


Res. tIt. 


Res. 71i. 




niqilirRdUvGDOSk - 
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PROPORTION IN VULGAR FRACTIONS. 

RULE. ' 

State the questioa, (as in page 89) reduce each term 
to its simplest form, in?ert the first term or terms, and 
proceed as in Multiplication of Vulgar Fractions 

EXERCISES. 

1 If J yd. cost $1 ; what will | yd. cost? Ans. 50c 

I : ^1 :: f Then lX|Xf =TVo^n=50 c<*, 

2 If i^ bu. cost $1 ; what will ^ bu. cost? Ans. $2,80. 
bu, bu, D, 

\ : i i: h TheniXfXJ=Vo'=^2||=$2,80. 

3 If A owned J of a toll-bridge, and sold | of his 
share for $684 ; what is the whole value? Ans. $1520. 

3 of I : t- : : 88*: that is, /j^ : V : : 'f. Then 



2 0V- 



X«f^ = »3f«*^=$i520. 



4 If I barter 5f ewt. of sugar at 6J cts. per lb., for 
indigo at $4^^ per lb. ; how much indigo must I re- 



ceive I 
J), 

A5 

16 



« 9 



ds. 



V 



Ans. 10 lb. 5 oz. 2^ dr.+ 
cwt» d«. d$* lb, 

: 55; thatis^U* : V : : *V*- T^^n | 

9 16 V ^"7 V 5036^35 643 53 1 H 1h 

6 9 07^ 4 ^ IT — 24 84 00 — ^" ^D. 

— 5 qz. 2 dr. J^J. 



5 If the cent roll weighs 6^ oz., when wheat is 08| 
cents per bu. ; what is ti^ cost of wheat per bu. when ^ 
it weighs 4^ oz? Ans. $1,03^. 

oz, oz. c' 



6 



95 

-6 



68|; 



275 

4 



then ^'yX VX*J^=HJr=l^i- 



6 How many men will reap 417| acres in 12^ days»» 
if 5 men reap 52^ in 6^ days? Ana. 20, 

n, a, ' meru 

62V ? 417| 
da\ da. 



12i 



6; that is Jg 



2081 
5 
25 



5lTX/5X»V'xvxf= 



Note. — Tn multipl3ring, omit the nombers that . 
i^per and lower series. 



f^. Then 

n both the 



' r€>4 
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A decimal fraction is a fraction whose denominator is 
I9 vfith as many cyphers annexed as there are figures in 
the numerator, anjd is usually expressed by writing the 
numerator only with a point prefixed to it: thus i^j^ y'^^, 
AVt» are decimal fractions, and are expressed by .5, 
.75, .625. 

j A mixed number, consisting of a whole number and 
a decimal, as 25i^, is written &us, 25.5. 
I As in numeration of whole numbers the values of the 
figures increase in a tenfold proportion, from the right 
hand to the lefl; so in decimals, their values decrease in 
! the same proportion, from the lefl hand to the right, 
which is exemplified in the following 



TABLE. 



§ 



.t3 






1 1 



S t3 

Jph c ® S 3 * 
^ o -o "^ a 13 , . 
ciS C fi Q C cS 

1111111 
Whole numbers. 



■5 
4o . § 

■ ^'1 i^ ..is 

11111111 
Decimals. 



Note. — Cyphers annexed to Decimals, neither in- 
crease nor decrease their vahie; thus, .5, .50, .500, be- 
Jng tV» tVV> rjrVo> ^^^ ^^ *^® "same value: but cyphers 
prefixed to decimals, decrease them in a tenfold propor- 
tion; thus .5, .05, .005; being- /y, |4 yj rizjy ai^ of dif- 
ferent values. 
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ADDITION OF DECIMALS. 

RULE. 

Place the given numbers according to their values, 
viz. units under units, tenths under tenths, &c., and add 
as in addition of whole numbers ; observing to pet the 
point in the sum exactly under those of the given num- 
bers. 







EXADIPLES. 






.12 


2.16 


.14 


.1 


.15 


.134 


3.45 


.24 


4.12 


.75 


.21 


40.02 


.122 


15.4 


.92 


743 


35.4 


.36 


76.36 


63.25 


345 


36.1 


.141 


120.16 


25. 


.002 


125.32 


.567 


425.04 


4. 



1.554 242.45 

6 Add .5, .75, .125, 496, and .750 together. 

7 Add .15, 126.5, 650.17, 940.113, and 722.2560 
together. 

8 Add 420., 372.45, .270, 965.02, and 1.1756 to- 
gether. 



SUBTRACTION OF DECIMALS. 

RULE. 

Place the numbers as in addition, with the less under 
the greater, and subtract as in whole numbers; setting 
the point in the remainder under those in the given 
numbers. 

exahtles. 
•4562 66.12 .4314 5672.1 32.456 

.316 1,242 .312 321.12 1.33 



.1402 54.878 

6 From 100.17 take 1.146. 

7 From 146J265 take 45^78. 

8 From 4560. take .720. 
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MULTIPLICATION OF DECIMALS. 

RULE. 

Multiply as in whole numbers, and from the right 
hand of the product, separate as many %ures for deci- 
mals, as there are decimal figures in both the factors. 

EXAMPLES. 

1 Multiply .GUy^y 4,12 2 Multiply 1.007 by .041 
.612 1.007 ' 

4,12 > .041 



1007 
4028 



1224 




612 




2448 




2^2144 


^ 


3 Multiply 37.9 by 46.5 


4 


36.5 by 7J27 


5 


29.831 by .952 


6 


3.92 by 196. 


7 


J285 by .003 


8 


4.001 by .004 


9 


.00071 by .121 



.041287 



Product 1762.35 

265.355 

28.399112 

768.32 

. .000855 

.016004 

.00008591 



DIVISION OF DECIMALS 



RULE. 

Divide as in whole numbers, and from the rieht hand 
of the quotient, separate as many figures for decimals 
aa the decimal figures of the dividend exceed those of 
the divisor. If there are not so many figures as the 
rule requires, supply the defect by prefixing cyphers. 
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EXAMPLES. 

1 Divide J&6Sl&7% by ^ 2 Divide 4 J3 by 572.4. 
.92).863972(.9391 672.4>4.130000(.007214- 
828. 40068 



359 1282a 

276 11448 



837 8720 

828 "^ 5724 

02 2996 



3 Divide 19J25 by 38.5 Quotient J& 

4 234.70525 by 64.25 3.663 

5 1.0012 by .075 W*84+ 

6 .16061^.44 .365 

7 .1606 by 4.4 X)365 

8 .1606 by 44. i)0365 

9 9. by .9 10, 

10 .9 by 9. J 

11 186.9 by 7.476 25. 

NoTB 1. When a whole number is to be divided by a 
greater whole number, cyphers must be affixed to the 
dividend, as decimal figures. *" 

12 Divide 3 by 4 Quotient .75 

13 275 by 3842 .071577+ 

14 210by2>^ .875 

NoTB 2. When any whole number is divided by ano- 
ther, if there be a remainder, cyphers may be a&ced to 
the dividend, and the quotient continued. 

15 Divide 382 by 25 Quotient IbM 

16 13689 by 75 182.52 

17 315 by 124 2.5408+ 
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KEDUCTION PF DECIMALS. 

Case 1. 

To reduce a vulgar fraction to a decimdL 

Place C3rphers to the right of the numerator, until you 
can divide it by the denenunatory and continue to divide 
until there is no remainder lefl; or if it be a number 
which will never come out without a remainder, until it 
IS carried out to a convenient number of decimal places. 

EXAm'LEB. 

1 Reduce 4 to a decimal. ^ 

5)40 

.8 Ans. 

2 Reduce ^ to a decimal. Ans. .875. 

3 Reduce H to a decimal. Ans. .70833.-J- 

4 Reduce ffJj to a decimal. Ans. .1762.4- 

5 Reduce \j\ to a decimal. Ans. .4566.-J- 

Cask 2. 

Tjo reduce any gwen sum or quantity to the decimal o^ 

any higher given denomination. 

BULB. 

Reduce the given sum or quantity to- the lowest de- 
nomination mentioned in it. 

Reduce one^ that denominati<m of which you wish 
to make it a decimal, to the same denomination with the 
given sum. 

Divide the given quantity se reduced by one of the 
denomination of which you wisfa to make it a decimal; 
the quotient* will be the decimal required. | 

Digitized by VjC i 
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EXAMPLES. 

1 Reduce 3s.' 6d. to the decimal of a pound. 

3a. 6d.= 42 240)42.000(.175 decimals, Ans. 
£1. =^0 240 

1800 
1680 

1200 
1200 

2 Reduce 2R. 4P. to the decimal of an acre. 

Answer, .525. 

3 Reduce 2 qr. 2 nails to the decimal of a yard. 

Ans. .625. 

4 Reduce 5 mmutes to the decimal of an hour. 

Ans. .08333. 

5 Reduce 10 grai|»s to the decimal of an ounce, 
apothecaries' weight. Ans. .02083.-)- 

6 Reduce 2 quarts 1 pint 1^ the decimal of a hogs- 
head. Ans. .00992.-J- 



Case 3. 
H'o reduce a decimal fraction to its proper value, 

RULE. 

Multiply the given fraction continually by the denom- 
ination next lower than that of which it is a decimal, for 
the proper value. • 

EXAMPLES. 

1 What is the value of .375 of a dollar! Ans. 87icts. 
.375 
100 



37.500 
10 

5.000 



2 What Is the value of .1361 of a £. f Ans. 2s. 8 Jd., 
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3 What is the value of .235of a day? 

Ans. 5 hours, 38 min. 24 sec. 
^ 4 What is the value of .42 of a gallon? 

Ans. 1 quart, 1.36 pt. 
5 What is the valueof.253 of a shilling? Ans. 3.03Gd. 
G What is the value of .436 of a yard? 

Ans. 1 qr. 2.076 na. 
7 What is the value of .9 of an acre? 

Ans. 3R. 24P. 



PROPORTION IN DECIMALS. 

BULE. 

State the question as the rule of three, in^hole num- 
bers, only observe, when you multiply and divide, to 
place the decinjial points according to Uie rules of multi- 
plication and division of decimals. 

EXAMPLES. 

1 If 4.21b of coffee cost 8s. 2.3J., what cost 639.251b.? 
Ih. Ih. s.d. £ s. d. 

ASl : 63955 : : 8^2.3 : 62 6 9.49 Ans. 

2 When 1.4 yard cost 13s. what, will 15 yards come 
to at the same price? Ans. £6 19s. 3d. 1.71 qr. 

3 If I sell 1 qr. of cloth for 2 dollars 34.5 cents, what 
is it per yard? Ans. $9 38 cts. 

4 A merchant sold 10.5 cwt. of sugar, for 108.30 dol- 
lars, for which he paid 84 dollars 39.12 cents; what did 
he gain per cwt. by the sale? Ans. $2 27 cts. 7m-4- 

5 How many pieces of cloth, at ^.8 dollars per 
piece, are equal in value to 240 pieces, at 12.6 dollars 
per piece? Ans. 145.384- pieces. 

6 If, when the price of wheat is 74.6 cent» per bush- 
el, tho penny roll weighs b2 oz., what should it be per 
bushel when the penny roll weighs 3.5 oz.? 

Ans. $1 10 cts. 8m.-{- 

Q^est^an, 
How do you perform operations in the rule of three 
In decimals? .rc^c^n\o 
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COMPOUND PROPORTION, IN DECIMALS. 

Questions in this rule are wrought as in whole nom- 
berSy placing the points agreeably to former directions. 

BXAHPLES. 

1 If ,3 men receive 8.9£ for 1^.5 days laboiv how 
much mitst 20 men have for 100.25 days? 

Ans. 305£.0s.8iM. 

Zys\ I?.5:m25daysl '••^^£- ' 305£. Os. 8iM. 

2 If 2 persons receive 1.62ds. for 1 day's labor, how 
much should 4 persons have for 10.5 days? 

Ans. 4£. 17s. I4d. 

3 If the interest of 76.5£for 9.5 months, be 15.24£. 
what sum will gain G£ in 12.75 months? 

Aas. 22£ 8s. Old. 

4 How many men will reap 417.6 acres in 12 days, 
if 5 men reap 52.2 acres in 6 days? Ans. 20 men. 

5 If a cellar 22.5 fe^tlong, 17.3 feet wide, and 10.25 
feet deep, be dug in 2.5 days, by 6 men, working 12.3 
hours a day, how many days of 8.2 hours, should 9 men 
take to dig another, measuring 45 feet long, 34.6 wide, 
and 12.3 deep? Ans. 12 days. 



MENSURATION. 

MKifNTRATioir is employed in measuring maaonii' and 
carpenters' work, plastering, painting and paving; also, 
for measuring timber in all its forms, and for estitnattag 
quantity in length, superfices, and solids, whenever 
yards, feet, inches, dtc., are eroptoyed. 

The denominations are, foot, inch, second^ third, aiid 
fourth^ 

12 Fourths ',' one 1 Third'" 
12 Thirds one 1 Second" 
12 Seconds one 1 Inch. /. 
12 Inches one 1 Foot. Ft. ^ 



g^l^^ 



^oggk 



FU L " 

25 6 3 

14 2 9 

85 11 10 

45 10 11 

6 

4 9 

132 4 9 



ADDinpN, 

Proceed as in Compound Addition. 

EXAikKPLES. 

" Ft L " 
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72 4 

54 3 

14 

26 3 

19 

14 



Fi. L " '" 

17 9 2 3 

18 11 10 8 
22 11 5 4 
14 10 11 10 
12 4 
10 2 8 4 



11 
9 
9 
8 

10 




4 Four floors in a certain building contain each 1084 
feet, 9in. 8"; how many feet are there in all? 

Ans. 4339ft. 2 in. 8". 

6 There are six mahogany boards, the first measures 

27 ft. 3in., the second 25 ft. llih., the third*, 23fL lOin., 

the fourth 20ft. 9in., the fifth 20ft. 6in., and the sixth 18 

feet 5 in.; how many feet do they contain? 

Ans. 136fl. 8in. 

SUBTRACTION. 

RULE. 

Proceed as in Compound Subtraction* 

EXAUPLES. 

Ft. I. " Fi. I. " Ft. L " '" "" 

99 8464 100 10610 11 



75 

14 6 11 



72 9 8 



97 2 4 6 8 



61 2 10 



4 If 19fl. lOin. be cut from a board which contains 
41ft. 7in. how much will be left? Ans. 21ft. 9in. 

5 Boiight a raft of boards contasnmg 59621ft. 8in., of 
which are since sold 3 parcels, each 14905ft. 5in.; how 
many feet renuun? Ans. 149Q5ft 5in 
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MULTIPLICATION. 

Case 1. 

When the feet of the multiplier do^not exceed 12. 

RULE. 

Set the feet of the multiplier under the lowest denom- 
inatiou of the multiplicand^ as in the following example ; 
then multiply a:s in Compound Multiplicatipn, by each 
denomination of the multiplier separately, observing to 
place the right hand figure, or number, of each product, 
under that denomination of the multiplier by winch it is 
produced. 

EXAMPLES. 

1 Multiply 10 feet 6 inches by 4 feet 6 inches. 

Product 47 feet, 3 in 
Ft. I. " 

10 6 A table 10 feet 6 inches long, 

4 6 and 1 foot wide, will make 10 feet 

6 inches, or lOi feet, square n3ea»- 
nre. 

And 4 feet 6 inches, or 4h feU 
wide, will make 4 A limes 10ft, or 
47i feet, or 47 feet 3 inches. 



5 

42 


3 



47 


3 


OB THtra 
Ji. in. 
10 6 
41 ft 


5 
42 


3 
- 


47 


3 



NoTB 1. — ^If there are no feet in the nmltiplier, sup* 
ply their place with a cypher; and in tike manner sup- 
ply the place of any other denominadon between the 
highest and lowest. 



..nioiti7Prl li>L 



Ci009}l 



KENSUSATIOir. 

10ft, 6m. or lOt feet long. 
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1 




1 


1 






! 


1 


) 




1 




1 


1 


1 


k 1 


1 


1 1 



4 times lOl make 42ft. 
and fttime lOi m^^ke 5i fl 
Added, make 474. 


Ft. I. " 
Res. 83 6 6 

56 10 7 
8 62 6 7 
4 92 2 10 


9 
6 



Ft. L " Ft, L 

2 Multiply 9 7 by 3 6 

3 3 11 by 9 5 

4 8 6 9 by 7 3 

5 28 10 6 by 3 2 



Case 2. 
When Ike feet of the multiplier exceed 12. 

RULE. 

Multiply by the feet of the multiplier as in Con^und 
Multiplication, and take parts for the inches, &c. 

EXAMFCES. 

1 Multiply 112fl. Sin. 5" by 42ft. 4in. 6" 
Ft. L " 
112 3 5 

6X7=42 



673 8 6 

7 




4715 11 G 

37 5 1 

4 8 1 


8 
8 6 



4758 9 4 6 



Ft. I. " JFY. /. 

2 MttlUply 76 7 by 19 10 

3 127 6 by 184 8 

4 . 71 2 6 bv 81 1 8 



JR. I. " '« 
Res. 1518 10 10 
23545 00 
5777 9 2s 
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APPLICATION. 

1 A certain board is 28ft lOin. 6" long, and 3ft. 2 in. 
4" wide; how many square feet does it contain? 

Ans. 92fl 2in. 10'' 6"'. 

2 If a board be 2311. 3in. long, and 3ft. 6in. wide, 
how many square feet does it contain? 

Ans. 81ft. 4in. 6 . 

3 A certain partition is 82ft. 6in. by 13ft. 3in.j how 
many square feet does it contain? Ans. 1093ft. lin. 6". 

4 If a flcKjr be 79ft. 8in. by 38ft. 11 in., how many 
square feet are therein? Ans, 3100ft. 4in. 4". 

Note. — Divide the square feet by 9, and the quotient 
will be square yards. 

6 If a ceiling be 59ft. 9in. long, and 24ft.6in. broad, 
how many square yards does it contain? 

Ans. 162yd. 5ft.+ 
Ft. L 
6 in. I 59 9 



179 


3 

8 


r 


1434 
29 



10 


6 



9)1468 ID 6 
162yd. 5 ft. 

6 How many yards are contained in a pavement 50 
feet 9 inches long, and 18 feet 4 inches wide? 

Ans. ll%d.5ft 5in. 

7 How many yards in a ceiling 92ft. 4ipr long, 22ft. 
8in. wide ? Ans. 232yd. 4ft. 10in.+ 

8 How many squares in a floor 37ft. 6in. long, and 
21ft. 9in. wide? Ans, 8 squares, 15 feet.-f- 

A square is 10 feet long Und 10 feet wide, or 100 
square feet. It is used in estimating flooring, rooflng, 
weather-boarding, &c. 

9 How nuiny squares of weather-boarding ob thii 
side of a house 43 feet 6 in. long, and 18ft. Sin. highf 

Aab. 8 squares, ISft 



i 
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10 How many squares in a roof 36ft. 4in. long, 1511. 
9m. wide f Ans. 5 sq7%ft.4 

NoTE 2. — To meoMire a triangle. Multiply the base 
hj one half the perpendicular neight, and the product 
will be its superficial content. 

11 Let C, H, and G, represent a triangle, whose 
base is 40 feet, and perpendicular height 28 feet; how 
many feet does it contain 2 Ans. 560 feet. 




40 feet 

feet. 
40 
14 half the perpendicular 

160 
40 

660 

12 How many square feet in a triangle 80 feet long 
and 86 feet high? Ans. 1440 ft. 

13 In a triangular pavement 46 feet long, and 24 feet 
at die place of its greatest width, liow many yaids{ knd 
how many bricks, allowing 41 to every square yard f 

Ans. 61yd. 3ft., and 2514 bricks. 

14 In the gable ends of a house, which is 63 feet long 
and 22 feet high, from the "square of the building^ to 
the top, how many squares? Ans. 6sq. 93in. 

Note 3, — To find the circumference of a circle, when 
ihe diameter i$ given: Say, * 

Aa 7 are to 22, so is Uie diameter to the circumfer* 
enee; or the contrary ^ 

As 22are to7, soisthe droumj^^fence to thediam* 
eter. ^ i 
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The diameter of a circle is 14 .^^mferoic 

feet; what is the circumference? S^^'''^^^^ 

Ans. 44. 
As 7 : 22 : : 14 : 44 
The circumference of a circle 
is 44ft; what is the diameter? 

Ans. 14. 



Note 4. — To find the s^uperficial contents of a circle. 
Multiply half the circumference by half the diameter 

15 How many square feet in a circle whose diameter 
is 14 feet, and circumference 44? Ans 154 ft. 

half circumference, 22 

half diameter, ^ 7 ' 

154 feet 

16 How many square feet in a circle whose circum- 
ference -is 16 feet? Ans. 20 sq. ft. 

halfcir. 8 
Ab 22 : 7 : : 16 : 5 half diam.2A 

—20 

17 How many square feet in a circle whose diameter 
is 21 feet? Ans. 346* ft. 

Note 5. — To find the aupetfidal contents of a globe. 
Multiply the circumference by the diameter. 

18 What are the superficial contents of a globe whose 
diameter is 70 feet, and circumference 220 feet? 

^ Ans. 15400 sq.ft. 

19 How many square feet of cloth would be re- 
quired to cover a globe, whose diameter is 28 feet, and 
circumference 88? Ans. 2464 ft. 

20 How many yards of canvass would be required to 
make a balloon of a globular form, 20yard3in diameter? 

Ans. 1257 sq. yds. 

Note 6. — To find the solid contents of^ cube,* or of 

a square stick of timber , or a. pile of wood^ 4fc. 

Multiply the length by the breadth, and that product by 

the thickness. 



• A culfe is a solid body, contained by 6 equal sides, all of which are 
«act gqMare8. o,n,t.o..vGoOQle 
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21 What are the solid contents of a cabe whose di- 
ameter is 4 feet? Ans. 64 feet. 

4 feet 

4 



16 
4 



64 

22 What is the solid contents of a stick of timber 2 
feet thick, 3 feet wide, and 36 feet long? 

Ans. 216 solid feet 
36 feet 
3 

108 
2 

216 

23 How many solid feet in a block of marble 3 feet 
thick, 7 feet wide, and 13 feet long? Ans. 273 sol. ft. 

24 In a cube whose diameter is 7 feet, how many solid 
feet? Ans. 343 feet. 

25 How many solid feet in a pile of wood 28 feet 
long, 8 feet wide, iind 10 feet high; and how man^ 
corda does it contain*? Ans. 2240 feet; 17 cords 64 ft. 

or, 17* cords. 

26 In a cellar 36 feet long, 27 feet wide, and 44 feet 
deep, how 'many solid yards? Ans. 162 yards. 

27 How many perches* of stone in a wall 42 feet 
long, Sk feet high, and 2 feet thick? . Ans. 28,8 per. 

feet 
24,75)714.00(28,8 

28 In a 12 inch brick wall, 52 feet long and 36 feet 
high, how many bricks, allowing 21 to every square 
foot of wall? Ans.H^312. 



* A perch h 161 feet long, U ft. wide, and 1 foot higj i^4| 
lolidfeet. 

niqiti70^hYC700,^k' -- -^ 
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29 lu an 6 inch brick wall, 83 feet long and 16 feet 
high; how many bricks, allowing 14 bricks for every 
square foot of wall? Ans. 18368. 

30 In a 16 inch brick wall, 148 feet long and 42 feet 
high, how many bricks, allowing 28 bricks to the square 
foot! Ans. 174048. 

31 How many bricks in 3 walls, the first 68 feet long, 
18 feet 6 inches high, 16 inches thick; the second 72 ft, 
6in. long, 19ft. 4in. high, 12in. thick; the third 43ft. 4in. 
long, 12ft. 8in. high, 8in. thick? Ans. 72343.+ 

NoTB 7. — To find ike solid contents of a cylinder.* — 
Find the contents of one end by Note 4, and multiply 
that product by the length. 

32 What are the solid Contents of a cylinder whose 
diameter is 14 feet, and len^h 16 feet? Ans. 2464ft. 

half circumference 22 
half diameter 7'. 



2464 feet 
83 WHIt are the contents of a circular well, 7 feet in 
diameter, and 62 feet deep* Ans. 2387 ft. 

34 What are the solid contents of a tub whose diam- 
eter is 6 feet and height 7 feet? Ans. 198 ft. 

35 How many feet in a circular well, 10 feet diame- 
ter and 20 feel deep ? Ans. 157^ feet. 

Note B.^^ToJind the solid contents of thefrustrum 
of a cone. To the sum of the squares of the two diame- 
ters, in inches, add their product ; multiply this sum by 
one-third of the depth, and this last product by the deci- 
mal .7^54. Eu. El. 

The result will be the contents in cubic inches, which 
redu'; » desired. 



* A c /Under is a long round body, whose diameter is olrsry 
Here twesamc. Cr 

^ Digitized by VjC 
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The liquid gallon of Ohio contains 231 cubic inches. 
The dry gaUon contains 268 j cubic inches. 
The bushel, of grain, contains 21d0| cubic inches. 
The bushel, of coal, lime, &c. 2688 cubic inches. 



EXAMPLES. 



1 In a circular vessel, whose greater diameter is 80 
inches, the less 71, and the depth 34, what is the contents 
in liquid gallons ; and also in bushels of grain ? 

669.724- gallons. 
70.86 bushels. 



Ans. 



80X80=6400= square of 80. 
71X71=5041= square of 71. 



11441 
80X71=5680= product of 80 and 71. 

17121 
i in depth = ll-3=i of the depth. 



194038X. 7854=152397.4452 inches. 
Divide by 231 for gallons, and 2150| for bushels. 

2 The greater diameter of a tub is 38 inches, the less 
20.2, and the depth 21 ; what is the content in gallons ? 

' Ans. 62.34+gallqjis. 

3 The top diameter of a tube is 22 inches, the bot- 
tom 40, and the height 60 ; what is its contents in gal- 
lons, also in bushels of grain ? . C 20 1.554- gals. 

Ans. ^ 21.64+bu. 

4 How many barrels, of 32 gallons each, in a cistern, 
whose greater diameter is 8 feet 6 inches, the less 8 feet, 
and depth 7 feet 9 inches ? Ans. 96 barrels 284-gals. 

5 How many bushels of grain in i bin that is 8 feet 
long, 4 feet wide, and 6 feet high ? Ans. 1234-bu. 

6 How many bushels of coal in a* boat 60 feet long 
16 feet wide, and 4i feet deep? Ans 27774-bushels. 
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Note 9. — To find the solid ccntents of a round stick 
of timber of a taper from one end to the other » Find 
the circumference a little nearer the larger than the 
smaller endj from this, by Note 3, find the diameter: 
multiply half the diameter by half the circumference, 
and the product by the length* 

EXAMPLES. 

1 What are the solid contents of a round stick of tim- 
ber 10 feet long, and 2.61 feet circumference? 

Ans, 5.4 feet.^- 
As 22 : 7 : : 2.61 : .83 diameter 

1,305 half circumference 
.415 half diameter 



6525 
1305 
5220 

.541575 

10 length 



5.415750 

2 How many solid feet in a log 40 feet long, which girts 

66 inches? Ans. 96.25 ft 

As 22 : 7 : : 66 : 21 in diameter 

- 33 Xl0iX40= 13860, 144)13860(96^25 

Note 10. — To find the solid cotUents of a glohej-^ 

Multiply the cube of the diameter by .5236. . 

EXAMPLES. 

1 What are the solid contents of a globe whose diaxre* 
ter is 14 inches? x\hs. 1436.75in.4- 

14 X 14 X 14=2744. 2744 X .5236= 1436.7584. 

2 What are the contents of a balloon of a globular 
form, 42 feet in diameter? Ans. 38792.4 fl.-f- 

3 How many solid miles are contained in the earth, or 
globe, which we inhabit? 

• This method, thoitgh not quite accurate, is sufficiently near the 
truth fur the purpose of measuring timber. ^ ' j 
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Suppose the diameter to be 7954 mLesj then, 7954 X 
7954x7954=5:503218686664 the cube of the earth's 
axis, or diameter; then, 

503218686664 X .5236=263485304337 

cubick miles. Ans. 
Note. — ^The solidity of a globe may be found by the 
circumference, thus — ^Multiply the cube of the circum- 
ference by .016887 — the product will be the contents. 



INVOLUTION, OR THE RAISING OF 
POWERS. 

The product arising from any number multiplied by 
itself, any number of times, is called" its poirer, as fol- 
lows? . 

2x2= 4 the square, or 2d power of 2. 
2X2X2= 8 3d power or cube of 2. 
2X2X2X2=16 4th power of 2. 
Tlie nun^r which denotes a pp^er is called its index. 

NoTB. — When any power of a vulgar fraction is re- 
quired, first raise the numerutor to the required 'power, 
and then the denominator to the required power, and 
place the numerator over the denominator as before: 

thus, the 4th power off 3^3x3x3=^^ 



QuesHona. 

What is the product, arising from the multiplication of 
anyfigure by itself a given number of times, called? 

What is the number which denotes a power, called? 

How do you proceed to find any required power of a 
vulgar fraction? 

Digitized by VjQO^lC 
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EXAHPLEB. 

1 What is the square of 32? 
32 

64 
96 



^ ™ 1024 Ans 

3 What ie t^ oube^ of 14 f j^^ ^^ 



14 
14 



56 

196 ^ 
14 

784 
196 

4KL^K^l^P^'^®'*^*'^•®^ ^« 481.890304 
4 What IS the third power of .263? Ans. .018191447. 
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EVOLUTION, OR THE EXTRACTING OF 
ROOTS. 

The root of a number, or power, is such a number, as 
being muhiplied into itself a certain number of times, 
will produce that power. Thus 2 is the square root of 
4, because 2x2=4; and 4 is the cube root of 64, be- 
cause 4x4X4=64, and soon. 



THE SQUARE ROOT. 

The square of a number is the product arising from 
that number multiplied into itself. 

Extraction of the square root is the finding of such a 
number, as being multiplied by itself, will produce the 
number proposed. Or, it is finding the length of one 
side of a square. 

RULE. 

1 Separate the given number into periods of two fig- 
ures, each, beginnmg at the units place. 

2 Find the greatest square contained in the lefl hand 
period, and set its root on the right of the ^iven number: 
subtract said square from the left hand period, and to the 
remainder bring down the next period for a dividual. 

3 Double the root for a divisor, and try how oflen this 
dirisor (with the figure used in the trial thereto annexed) 
is contained in the dividual: set the number of times in 
the root; then, multiply and subtract as in division, and 
bring down the next period to the remainder for a new 
dividual. 

4 Double the ascertained root for a new divisor, and- 
proceed as before, till all the periods are brought down^ 

Note. — ^If, when all the peiiods ajse brought down, there be a re- 
msdnder, annex cyphers to the given number, for decimals, and pro- 
ceed till the root is obtained with d sufficient degree of exactness. 

Observe that the decimal periods are to be pointed off from the de* 
oimai point toward the right hand : and that there must be as many 
whole number figures in the root, as tliere are periods of wliole num- 
bers, and as many decimal figures as there are periods of dcciniaJs. 
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PKOOF. 

Square the root, adding in the remainder, (if any,) 
and the result will equal the given number. 

EXAMPLES. 

1 What is the square root of 5499025? 
5,49,90,25(2345 Ans. 
4 2345 

2345 

43)149 

129 11725 



464)2090 
1856 

4685)23425 
23425 



9380 
7035 
4690 

5499025 Proof. 



2 What is the square root of 106929? Ans. 327. 

3 What is the square root of 451584? Ans. 672. 

4 What is the square root of 36372961? Ans. 6031. 

5 What is the square root of 7596796? 

Ans. 2756.228+ 

6 What is the square root of 3271.4007? 

Ans. 57.19+ 

7 ^Vhat is the square rotot of 4.372594? 

Ans. 2.09^1+ 

8 ^Yhat is the square root of 10.4976? Ans. 3J24 

9 What is the square root of .00032754? 

' Ans. .01809+ 

10 What is the square root of 10? Ans. 3.16224 

To extract the ISquare Root of a Vulgar Fraction* 

BUUS. 

" Reduce^ the fraction to its lowest terms, (jien extract 
the square root of the numerator for a new numerator, 
and the square root of the denominator for a new deno- 
minator. 

Note. — If the fraction be a surd, that ie, one whose 
root can never be exactly found, reduce it tt) a decimal, 
and extract the root therefrom. n^^rrl^ 

Digitized by VjOOy It. 
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EXAMPLES. 

1 What is the square root of |^|4- -^s. J. 

2 IVhat is the square root of j||^? ' Ans. J. 

3 ^Vhat is the square root of J J| ? Ans. .93309-1- 

To extract the Square Root of a Mixed Number, 

RULE. 

Reduce the mixed number to an improper fraction, 
and proceed as in the foregoing examples : or, 

Reduce the fractional part to a decimal, annex it to 
the whole number, and extract the square ro6t there- 
from. 

EXAMPLES. 

1 What is the square root of 37||? Ans. 64. 

2 What is the square root of 27~? Ans. sL 

3 What is the square root of 851 J? Ans. 9.274- 

APPLICATION. 

1 The square of a certain number is 105625 : what 
is that number! Ans. 325. 

2 A certain square pavement contains 20736 square 
stones, all of the same size; what number is contained 
in one of its sides? ' Ans. 144. 

3 If 484 trees be planted at an equal distance from 
each ether, so as to form a square orchard, how many 
will be in a row each way? Ans. 22. 

4 A certain number of men gave 30s. Id. for a chari- 
table purpose; each man gave as many pence as there 
were men : how many men were there} Ans. 19. 

5 The wall of a certain fortress is 17 feet high, 
which is surrounded by a ditch 20 feet in breadth f how 
long must a ladder be to reach from the outside of the 
ditch to the top of the wall ? Ans. 26.24-f.feet. 

Note. — ^The square of the 
longest side of a right angled 
triangle is equal to the sum of 
the squares of the oth^ two 
sides; and consequently, the 

difference of the square of the 

longest, and either of the other, Ditch. 

is the square of, the remaining on ^i^,,,,,^ Google ' 
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6 A certain castle which is 45 yards high, is surroun- 
ded by a ditch 60 yards broad; what length must a ladder 
be to reach from the outside of the ^tch to the top of the 
castle? Ans. 75 yards. 

7 A line 27 yards long, will exactly reach from the 
top of a fort to the opposite bank of a river, which is 
known to be 23 yards Iproad; what is the height of th« 
fort ? Ans. 14. 1.42-f yards. 

8 Suppose a ladder 40 feet long be so planted as to 
reach a window 33 feet from the ground, on one side of 
the street, and without moving it at the foot, ^vill reach a 
window on the other side 21 feet high; what is the breadth 
of the street! Ans. 56.64-|-feet. 

9 Two ships depart from the same port; one of them 
sails due west 50 leagues, the other due south 84 leagues; 
how far are they asunder?? 

Ans. 97.75+ Or, 97|+leagues. 



Questions. 

What is a square? A square is a surface whose 
length and breadth are equal, and whose angles (or cor- 
ners^ are right angles, (or square.) 

wWt is its square root? The square root is tlie 
length of the side of a square. 

If the square be ^ix/een, what is the root? 

Why is the root four? 

If the root hQihreey what is the savARE? 

What is the squoreroot of twenty-five? 

What is the square of five? 

What is the square root of thirty-six? 

What is the square of six? 

How do you point ofi* a number whose square root is 
to be extracted? 

What is the next step? What do you subtract from 
the period? Wiatdo you annciP to the remainder? 
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lUusiraiion of the Ride for extracting the Square Root. 

The reason for pointing off the given number into 
periods of two figures each, is, that the product of any 
whole number contains just as many figures as are in 
both the multiplier and the multiplicand, or but one less ; 
consequently, the square contains just double as many 
figures as the root, or one less. 

A E B 

Suppose the figure ABCD 

contains 1849 square feet, 

and that the number consists 

_ of two periods; then there 

^ must be two figures in the 

root. 

The largest root whose 
square can be taken out of 
the left hand period, is 4, (or 
as it will stand in ten's place 
in the root, it it 40,) and the 
square of this is 16 (or 1600.) 
This taken from the whole 
C square ABCD, or 1849, 
leaves 249. 



120 


9 


H 
1600 

I 


120 



18,49(43 
16 

83)249 
249 



oraD 

AEHG 

HFCI 

EBFH 

ABCD 



rs 1600 
« 120 
B 120 

B 9 

ttl849 



Now double GH or HI, 
which is 40, for a divisor, 
omitthig the cypher to leave 
place for tl)6 next quotient 
figufe, to complete the divi- 
sor. 

80 into 249 are contained 
3 times ; this 3 is the width 
of ^e oblong ALHG, or 
HFCL But the square is 
imperfect without EBFH; 
then annex the three to the 
divisor. Now multiply this 
perfect divisor by the last 
figure of ihe. root, to get the 
quantity in the two oblong 
figur«^s, and tlie small square 
wlilch comprises the great 
square ABCD. 
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How do you find the divisor? 

Why do you place the new quotient ^gate in the units 
place of the divisor? 

How do you prove the square root? 



THE CUBE ROOT. 

The cube of a number is the product of that number 
multiplied into its square? 

ExtracHon of the cube root is finding such a number 
as, being multiplied into its square, will produce the 
number whose cube root is extracted. 



BULE. 

Separate the given number into periods of three fig- 
ures each, beginning at the units place. Find the great- 
est cube in the lefl hand period, and set its root in the 
quotient; subtract said cube from the period, and to the 
remainder bring down the next period for a dividual. 

Square the root, and multiply the square by three 
hundred for a divisor. 

. See how^ of^en the divisor is contained in the dividual, 
and place the result in the quotient. 

Multiply the divisor by the last found quotient figure; 
square the last found figure — ^multiply the square by the 
preceding figure or figures of the quotient, and this pro- 
duct by thirty; and cube the last figure. Add these 
three products together, and subtract their amoun} from 
the dividual. 

To the remainder add the next period, and proceed as 
before, until the periods are all brought down. 

When a remainder occurs, annex periods of C3rpher8 
to obtain decimals, which noay be carried to any conve- 
nient number. 

Note 1. — ^The cube root of a vulgar fraction is found 
by reducing it to its lowest terms, and extracting the root 
[of the numerator for a numerator, and of th» denomina- 
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tor for a denominator. If it be a surd,* extraijt the root 
of its equivalent decimal. 

EXAMPLES. 

1 What is the cube root of 99252847? 

99,252,847(463 Ans. 463. 

4X4X4=64 



4X4X300=4860 

Div. 4800X6= 

6X6X4X30= 

6X6X0= 

Subtrahend 



35252 

28800 

4320 

216 

33336 



46X46X300=6348001 1916847 



Div. 634800x3=1904400 
3x3x46x30fc= 12420 
3X3X3= 27 



463 
463 

1389 

2778 
1852 

214369 
463 

643107 
1286214 
857476 



Subtrahend 1916847 Proof 99252847 

2 What is the cube root of 84604519? ^ Ans. 439. 

3 What is the cube root of 259694072? Ans. 638. 

4 What is the cube root of 32461759? Ans. 319. 

5 What is the cube root of 5735339? Ans. 179. 

6 What is the cube root of 48228544? Ans. 364. 

7 What is the cube root of 673373097125? Ans. 87C5. 

8 What is the cube root of 7532641? Ans. 196.02+ 

9 What is the cube root of 5382674. Ans. 175.2+ 

10 What is the cube root of 15926.972504? , 

Ans. 25.16+ 
When decimals occur, point the periods both ways, beginning at the 
decimal point, and if the last period of the decimal be not complete, 
add one or more cyphers. 

A mixed number may be reduced to an improper 
fraction, or a decimal, and the root thereof extracted. 



• A surd is a quantity whose root cannot exactly be formed. A 
quantity whose root can be fomid, is called a roiiona/ quantity. 
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1 What is the cube root ofj%\%t Ann. J. 

2 What is the cube root ofU^f Ana i. 

3 What is the cube root of it|J? Ans J. 

4 What is the cube root of 12U I Ans. 2l. 

5 What is the cube root d* 31^^*^? Ans. 3^. 

SURDS. 

6 What is the cube root of 7^? Ans. 1.93+ 

7 What is the cube root of 9^? « Ans, 2.0924- 

APPLICATION. 

1 The cube of a certain number is 103823; what is 
that nun^er? Ans. 47 

2 The cube of a certain number is 1728 f what num- 
ber is it? Ans. 12. 

4 There is a cistern or vat of a cubical form, which 
contains 1331 cubical feet: what are the length, breadth 
and depth of it? As\^. each 11 feet. 

4 A certain stone of a cubical form -contains 474552 
solid inches; what is the superficial content of one of its 
sides? * fc Ans. 6084 inches. 



Questions. " 

What is a ctAef A cube is a solid body coAtained by 
six equal square sides. 

What IB the cube root? It is the length :>f one ^ide 
of a cube. 

What is the sqvare of the cube root? It is the su- 
perficial contents of one side of a cube. 

How do you point off a number whose cube root is to 
b6 extracted? 

What is the first figure of the root? It is the root of 
the greatest cube in the first period. 

When you subtract the cube from the first period, 
what do you do? 

How do you find the divisor? 

What is the first step towards finding the subtrahend? 
What is the second? What is the third? 

When a remainder occurs, how do you proceed? 

How do you prove the cube root? 
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lUustroHon of the Rule for extracting the Cube Root. 
The reason for pointing off the number into periods 
of three figures eacK, is similar to the one given in the 
Square Rxx)t; for the number of figures in any cube will 
never exceed three times the ^ures in the root, and 
will neveV be more than tiDo figures less. 

0P£RATI0X. 

15,625 I 25 
2X2X2= 8 



2X2X300=1200 



7625 



5X5X2X30= 
5X5X5= 



6000 

1500 

125 

7625 



In iMs number there are 
two pei4>d8: of coiuse there 
will be two figures in the 
root. 

'* The greatest cube in the 
lefi hand period (15) m8, 
the root of whidi is 2;»» 
therefore, 2 is the first figure 
of the root, and as we shall 
have another figure in the 
root, the 2 stands for 2 tens, 
or 20. But the cube root is 
the length of one of the sides 
of the cube, whose length, 
breadth and thickness are 
equal : then the cube whose 
root U 20, contaus20X^ 
X20=«000. 

^^Subtraei the cube (htu 
found (H)from saidperiod^ 
and to the remainder bring 
dawn the next period^'* or, 
subtract the 8000 from the 
whole given number (15625) 
and 7625 will remain. Thus 
8000 feet are disposed of m 
«he cube, Ful 1. 20ft long, 
80 ft wide, alia 20 ft. nig^ 
The cube is to be enlarged 
by the addition of 7625 feet 
which remain. In doing 

this, the figure must be enlarged on three sides, to make it longer^ 

and teidery and higher^ to maintam the complete cubic form. 

The next step is, to find a divisor; and this must oe the numt)erof 

square feet contained in the three sides to which the addition must be 

made. 
Hence we ^^mulHply the square of the quotient figure by 300.'' 

That is, 2X2X300=1200: or 20 X;iOX3=l200 feet, which is fiie 

superficial content of the three sides, A, B, and C« 
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Fig. 2. 




Fig. 3. 



t ji i iijj ii j iii i iiiiii *-'^ 




Fig. 4. 




Proof. 

20X20X20= 8000 

20X20X3X5= 6000 

5X5X20X3=- 1500 

5X5X5=» 125 

25X25X25= 15625 



This "dmwr (1200) u 
tontained in the dividuM*^ 
(7625) 5 tiines : then 5 is the 
second quotient figure ; that 
is, the addition to each of the 
three sides is 5 feet thick ; if 
1200 feet cover tlie three 
sides one foot thick, 5 feet 
thick will require 5 times as 
many; that is 1200X5= 
6000. 

Bat when the addiuons 
are made to the three squares 
there will ho a deficieitGX 
along the whole length ol 
the sides of the squares be- 
tween the additions, which 
must be 8U}>plied before the 
cube will be complete. These 
deficiencies ^ill be three, as 
may be seen at -NNN in 
Fig. 2; therefore it is that 
we "TntUttpij/ the square of 
the Uut J^ure by vie prece- 
ding Jigure^ and by 30," 
(that is, 5X5X2X30,) or 
5X5X20X3=1500which 
is the quaiitity required to 
supply tiie three deficiencies. 

Figure 3, represents the 
solid with these deficiencies 
supplied, and discovers an 
other deficiency, where they 
approach each other at ooo. 

Lastly, ^cube the h»t fig- 
ure ;^^ this is done to fiU the 
deficiency left at the comer, 
in filling up the other defi- 
ciencies. This comer is 
limited by the three portions 
applied to fill the former va . 
cancies, which were 5 feet in 
breadth; consequently the 
cube of 5 will be the solid 
contents of the comer. Fig. 
4 represents this deficiency 
(eee) supplied, and the cub« 
complete. 
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The illustr&doa is much better made by means of 8 blocks 'of the 
(bOowing description: One cube of about 3 inches diameter; three 
pieces each 3 inches sqaare, i inch thick; thrae pieces each i inch 
square, 3 inches long ; and one cube i inch. A set of tliese should 
belong to the apparatus of every Professional Teacher. 



A GENERAL RULE FOR EXTRACTING THE 
ROOTS OF ALL POWERS. 

1 Point tke given number into periocte, agreeably to 
the required root. 

2 Find the first figure of the root by the table of pow- 
ers, or by trial; subtract its power from the left hand 
period, and to the remainder bring down the first figure 
in the next period for a dividend. 

3 Involve the root to the next infi^rior power to diat 
which is given, and multiply it by the nulibber denoting 
the given power, for a divisor; by which find a second 
figure of the root. 

4 Involve the whole ascertained root to the given 

S>wer, and subtract it from the first and second periods, 
ring down the first figure of the next period to the re- 
mainder, for a new dividend; to which, find a new divi- 
sor, as before; and so proceed. 

iVio*«.— The roots of the 4th, 6th, 8th, 9th, and 12th 
powers, may be obtained more readily thus: 

For the 4th root take the square root of the square 
root 

For the 6th, take the square root of the cube root. 

For the 8th, take the square root of the 4th root. 

For the 0th, take the cube root of the cube root. 

For tlie 12th, take the cube root of the jlh loot 

SXAHPLES. 

1 ^Vhat is the 5th root of 916132832! 
9161,32832(62 Ans. 
7776 6X6X6X6X6=7776 

6X6X6X6X5=6480 diT- 

6480)13853 



916132832 62x62x62x62x62=916132832 
916132832 
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2 What is the fourth root of 140283207936? Ans. 612. 

3 What is the sixth root of 782757789696 ? Ans. 96. 

4 What is the seventhjpoot of 194754273881 ? Ans. 41. 

5 What is the ninth root of 1352605460594688 ? 

Ans. 48. 



ARITHMETICAL PROGRESSION. 

A s£RiEs of numbers, increasing or decreasing by a 
common difference, is called an Arithmetical Fragre^' 
sion. 

Thus 3, 5, 7, 9, 11, 13, 15, &c., is an ascending se- 
ries, whose commoa difference is 2. 

And 16, 1% 10, 7, 4, 1, is a descending.series, whose 
common di^rence is 3. 

The three most important properties of an arithmeti- 
<5al series are the following : 

I. The sum of the two extremes is equal to twice the 
mean, or to the sum of any two terms equidistant from 
the mean. 

In the above series 3+15= twice 9, which is the 
mean or middle term; and 5+13 ivhich are equidistant 
from the mean. 

II. The difference of the extremes, is equal to the 
common difference multiplied by the number of terms, 
less one. 

In the abo^e, the number of terms 7 — 1=6; then 
the common difference 2X6=12, which is equal to 
15 — 3. Or the number of terms in the other series 
6 — 1=5 ; then 5X3=15, which is equal to 16—1. 

III. The sum of all the terms is equal to the product 
of the mean, or of half the sum of the extremes, multi- 
plied by the number of terms. 

As above, the mean is 9 ; which, multiplied by 7, the 
number of terms, gives 63=15+13+11+9+7+5+3. 
'Or, 15+3=18; half of which'is 9. Then, 9X7 

= 1151 oa Is^frxy.^ 

Digitized by CjOOQIC 
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And 16+1=17; half of which is 8J. Thk multi- 
tipUed by 6, the number of terms, =51=16+13+10 

+7+4+1. 

Note 1. — To find the, last term, multiply the common 
difference hy the number of terms, less one, and add the 
product to die first term in an increasing series ; or, sub- 
tract the product from tlie first term in a decreasing 
series. 

EXAMPLES. ' 

1 If the first term is 3, the common difference 2, and 
the number of terms 7, what is the last term? 

Ans. 15. 
7—1=6 ; the 2X6+3=15, the last term, 

2 The first term being 16, the common diflTerence 3, 
and the number of tenns 6, what is the last term ? 

Ans. L 
6—1=5; then 3X5=15. Then 16— 15=1, the last 
term. 

3 What is the last term in a series, whose first term 
is 5, the common difference 4, and the number of terms 
25? - Ans. lOK 

4 Suppose, in the above, the first term is, 3 ; what is 
the last term ? Ans. 09. 

5 A man bought 50 yards of calico at 6 cents for the 
first yard, 9 for the second, 12 for the third, &c.; what 
did he pay for the last? Ans. $1.53. 

Note 2. — To find the meen termy take half the sum 
of the extremes^ 

EXAMPLES. 

1 The first term is 3, and the last 15 ; what is the arith- 
metical mean ? Ans. 9. 

3+15=18 ; the 18-4-2=9, the mean term. 

2 The weight of 5 packages of goods is, severally, 
180, 150, 120, 90, 60 pounds; what is the mean or 
average weight ? Ans» 1201bs. 

Note 3. — To find the sum of all the terrm, multiply 
the mean term by the number of terms ; or, the mean 



182 ARITHMBTICAL PBOGKBSSiaM. 

by the sum of the two extremes, and take half the pro- 
duct. 

EXAMPLES. 

1 The mean term is 11, and the number of terms 9; 
what is the sum of the series ? Ans. 99. 

2 The first term is 5, the last 32, and the number of 
terms 10 ; what is the sum of the series ? Ans. 185. 

3 How many strokes does the hammer of a common 
clock strike in 12 -hours ? Ans. 78, 

4 What d^t can be discharged in one year, by week- 
ly payments in arithmetical progression, the first being 
$12, and the last, or fifty-second, payment $1236 1 

Ans. 32448. 

Note 4. — To find the common difference^ divide the 
difiference of the extremes by the number of terms, less 
one* 

EXAMPLES. 

1 The ages of 8 boys form an arithmetical series— 
the youngest is 4 years old and the oldest is 18 ; what 
is the common difference ? ' Ans. 2. 

2 A debt can be discharged in one ye^r, by weekly 
payments in arithmetical progression-^-the first is $12, 
and the last $1236 ; what is the common difference ? 

Ans. $24. 

Note 5. — To fi^d the number of terms, divide the 
difference of the extremes by the common difference, and 
add 1 to the quotient. 

EXAMPLES. 

1 In a series, whose extremes are 4 and 1000, and the 
common difference 12, what is the number of terms? 

Ans. 84. 

2 If a man, on a journey, travels 18 miles the fir^t 
day, increasing the distance 2 miles each day, and on the 
laat day go6B 48 miles, how many days did he travel ? 

^ Ans. 16. 

■ ■ f " Digitized by VjC 
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PROMISCUOUS EXERCISES. 



1 24 persons bestowed charity to a beggar — the first 
gave him 12 cents, the second 18, &c., in an aiithmeti- 
cal series ; what sum did he receive ? Ans. $19.44. 

2 Suppose 100 apples were placed in a right line, 2 
yards apart, and a basket 2 yards from the first ; how 
far would a hoy travel to gather them up singly, and re- 
turn with each separately to the basket ? 

Ans. 20200 yards. 

3 In a drove of 400 hogs, 5 of the largest weighs, on 
an average, 280 pounds a-piece, and 5 of the smallest 
180 ; what is the mean or average weight of them all, 
and what is the whole weight ? 

. C 2301bs. mean weight. 
^^'l 92000 lbs. whole wt 

4 How many acres in a piece of land 80 rods wide 
at one eod agd 6fi at the other» and 120 rckis long? 

Ans. 52^. 

Tt may be observed, that the natural numbers 1, 2, 3, 
4, 5, 6, 7, &c., is an arithmetical series, whose first term 
is 1, and common difference 1 ; and diat the last term 
is equal to the number of terms. 

From this series, we may form another by adding to 
e(ich figure the atmi of all the preceding^ and we shall 
have 1, 3, 6, 10, 15, zl, 28, &;c. 

These are called triangular numbers^ because they 
may be represented by pomts, forming equilateral trian- 
gles, thus : 



I Hence we perceive, that the sum of the natural numbers, 
to any degree, expresses the triangular number of the 
same degree. 

In the same manner, the square numbers 1, 4, 9, 16, 



d by Google 



S4 OEOMSTRICAl. PROORSfiS1lON« 

5, 36, &c., may be expressed by points, arranged in 
|uares, thus : 



Natural numbers— 1, 2, 3, 4, 5, 6, 7, 8, 9, &c/ 
Triangular numbers— 1, 3, 6, 10, 15, 21, 28, 36, &c. 
Square numbers— 1, 4, 9, 16, 25, 36, 49, 64, 81, &c. 
Cube numbers— 1, 8, 27, 64, 125, 216, 343, 512, 
29, &c. 



GEOMETRICAL PROGRESSION. 

A SEKIES of numbers, increasing or decreasing by a 
ommon ratio^ is called a Geometrical Progression. 

Thus 2, 4, 8, 16, 32, 64, 128, is an increasing series, 
irhose common ratio is 2 ; 

And 729, 243, 81, 27, 9, 3, is a decreasing series, 
irhose common ratio is ^. 

The most important properties of a geometrical series, 
re the following : 

I. The product of the extremes is equal to the square 
►f the miean ; or, to the product of any two terms equi- 
iistant from the mean. 

In the above, 128X2=16X16, or 32X8, &c. Also, 
'29X3=243X9, or 81X27, between which the mean 
alls. 

Hence, the mean term, in a geometrical series, is the 
quare root of the product of the extremes, or of any 
wo terms equidistant from the mean. 

II. The last term of an increasing series, is the pyo- 
luct of the first term, multiplied by- the ratio involved to 
he power which is one less than the number of terms ; 
n a decreasing series, it is the quotient of the first term 
livided by the power. 

In an increasing series,, whose first term is 2, ratio 3, 
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and the number of terms 5, we have, by the natural 
method, 2, 6, 18, 54, 162, which gives 162 for the last 
term. 

Or, by the artificial method, the ratio involved in the 
4th power, which is one less than the number of terms, 
3X3X3X3=81; these, multiplied by the first term, 
2X81, gives 162, the last term, as before. 

Again, let the first term be 4 ; then we have 4, 12, 36, 
108, 324, or 3X3X3X3=81. Then multiply the first 
term^ 4, by 81=324, the last term. 

In a decreasing series, with the first term 243, rjtio J, 
and the number of terms 5, we have 243, 81, 27, 9, 3 ; 
then 3X3X3X3=81, and 243~-81 gives 3, which is 
the last term, as before. 

Note 1. — Tojindihe last term, involve the ratio to 
the power which is one less than the number of terms, 
and multiply the first term by the power. 

EXAMPLES. 

1 -What is the eighth term of an increasing geometri- 
cal series, whose first term is 4, and ratio 2 ? 

Ans. 512. 
2X2X2X2X2X2X2 = 128; then 4X128 = 512, 
which is the eighth term. Or, 4, 8, 16, 32, 64, 128, 256, 
512, the eighth term, as before. 

2 Required the last term of an increasing series, whose 
first term is 15, ratio 2, and number of terms 10. 

Ans. 7680. 

3 A boy purchased 18 oranges, at 1 cent for the first, 
4 for the second, 16 for the third, 6lc,; what was the 
price of the last ? Ans. $171798691.84. 

Note 2. — To find the sum of ail the terms, multiply 
the last term by the ratio, and from the product subtract 
the first term ; then divide the remainder by the ratio, less 
one. 

BXAMPLES. 

1 What is the sum of a seriesf whose first term is 2, 
ratio 3, and number of terms 5 f Ans. 242. 



242 
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Find (he last term by Note 1. 

162 last term. 
2 3 ratio. 

6 

1 8 486 

% 5 4 2 first term. 

1 62 

3—1=2)484 

242 sum of the sums. 

2 What js the sum of the series, whose first term it 
4, ratio 5, and number of terms 7 ? Ans. 156^4. 

Find the last term by Note 1. 

12500 last term. 
4 ' 5 ratio. 

20 

100 62500 

500 4 first term. 

2500 

12500 5—1=4)62496 



15624 15624 sum of the series. 

3 What is the sum of a series, whose first term is 3 
ratio 4, and number of terms 7 ? Ans. 16383. 

Last term, 12288 

Ratio, 4 



40152 
First term, < • • • 3 



I 



4—1=3)49149 

Sum of the series 16383 

Write down the series, multiply it by the ratio, am 
subtract the first series from the ,second, thus : 

3 12 192 768 3072 12288 

12 192 768 3072 12288 49152 
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« 

Hero the terms all cancel, but the first of the upper and 
last of the lower series. Then we hare 

49152 
3 



Divide by ratio, less 1 : 4—1=3)49149 

The siun of the series, 16383 

Now, as we multiplied the given series by the ratio, 
which is 4, and subtracted once the series from the pro- 
duct, the remainder is three times the given aeries. We, 
therefore, divide by 3, which is the ratio, less 1 : the quo- 
tient is the sum of the series. 

4 At 2 cents for the first -ounce, 6 for the second, 18 
for the third, &c., what would a pound of gold cost ? 

Ans. $5314.40. 

5 Sold 10 yard3 of velvet, at 4 mills for the first yard, 
20 for the second, 100 for the third, &;c.; what did the 
piece cost ? Ans. $9765.62,4. 

6 What is the cost of a coat with 14 buttons, at 5 mills 
for the first, 15 for the second, 45 for the third, &c.? 

Ans. 811957.42. 

7 What is the cost of 16 yards of cloth, at 3 cents for 
the first yard, 12 for the second, 48 for the third, &c.? 

Ans. $42949672.95.- 

NoTB 3. — The sum of a geometrical series is found 
by the extremes and the ratio, independent of the num- 
ber of terms ; hence, whether the number of terms be 
many or few, there is no variation in the rule. We may, 
therefore, require the sum of the seres, 6, 3, 1, ^, ^, Sic.<, 
to infinity, provided we can determine the value of the 
other extreme. Now, we see the terms decrease as the 
series advances ; and the hundredth term, for example, 
would be exceedingly small, the thousandth too small to 
be estimated, the millionth still less, and the infinite term 
would be nothing: not, as some tell us, "extremely 
small," or, " too little to be considered," &c., but abso* 
lutely nothing. o,a..e..vGooc^Ie 
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Now let us consider the series as inverted; dien 6 will 
be the last term, and 3 the rado. By the rule, multiply 
the last term by the ratio, subtract the first term, and 
divide by the ratio, less 1. Here we have the sum c€ 

6X3—0 ^ ^ 
the series, =9, the answer. 



ElCA]ffPLi:S. 

1 What is the sum of the infinite series, ^-J-J^+l 

4-y'^, &c.? Invert the series : 5 is the last term, and 2 

. , 5X10—0 
the ratio; hence, =1, the answer. 



^3_xiO— p , 

Tj?oT» ^^'^ ^==^» ^^ answer. 

■9 

3 What is the value bf \, -^j, y j j, &c., to infinity ? 

» Ans. 7. 

4 What is the value of i, i, i, f, &c., to infinity? 

Ans. |. 

5 What is the value of 1, J, /^, &c., to infinity ? 

Ans. 4. 
Here the ratio is |. 

6 What is the rdue of |, ^j, y| j, &c., to infinity ! 

Ans. |. 

7 What is the value of .777, &c., to infinity ? This 
may be expressed by t\, jIsi toVo » <Scc. Ans. l. 

8 What is the sum of .6666, &c., to infinity ? 

Ans. f . 

9 What is the value of .232323, &c., infinitely ex- 
tended ? Ans. f ^. 

This may be expressed by yV^, -j-ff y, &c. 
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EXCHANGE. 

The object of exchange is to find how mnch of the 
money of one country is equivalent to a given sum of the 
money of another. ^ 

By the par of exchange between two countries, is 
meant the intrin^c value of the one, compared with tlie 
other ; it is estimated by tlie weight and fineness of the 
coins. 

The course of exchange, at any time, is the sum of 
the money of one country which, at that time, is given 
for a certain sum of money of another country. The 
coarse of exchange vanes according to the circumstances 
of trade. All the calculations in exchange can be per- 
formed by the Rule of Three. 

EXAMPLES. 

1 A sovereign, of England, is worth $4.84,6. A mer- 
chant of New York is indebted to a merchant of London 
$7520 ; how many sovereigns will it require to discharge 
the debt ? 

2 A six-ducat piece of Naples, is wprth $5.25. A 
merchant of Naples is indebted to a mercliant in Boston 
$6940 ; how many such pieces shall he remit ? 

3 The current rupee of Calcutta is 44.4 cents. A 
Merchant of Philadelphia has a claim against a mer- 
chant of Calcutta of $437 ; how many rupees shall he 
draw? 

4 The piaster is 20$ cents ; how many piasters in 
$1128.22? 

5 Reduce 7218 rupees to Federal monay, at 46 cents 
per rupee. 

6 The dollar of Bencoolen is reckoned at $1.10, Fed- 
eral . money ; how much Federal money in $2740 of 
Bencoolen ? 

7 The Prussian ri^-doUar is worth 66| cents. Re- 
duce $7348.32 into Prussian money. 



190 PROMISCUOUS EXERCISES. 

Ex. 1. Ul£ sterling is worth $4,44 cts. 4 ms. ; what 
is 6b£ sterling worth ? Ans. $288,86. 

2. What is the value of $500 in English money, at 
$4,44,4, per £ sterling? Ans. 112^ 10s. 2id. 

3. What i^ the value of 125 J 7s. at $4,44,4, per £ 
sterling ? Ans. $557,05,5. 

4. What is the value of $1000, in English money, at 
$4,44,4, per £ sterling ^ Ans. 225^ 5 jd. 



PROMISCUOUS EXERCISES. 
1« A merchant had 1000 dollars in bank ; he drew out 
at one time $237.50, at another time, $116.00> and at 
another, $241.06i^ after which he deposited at one time 
1500 dollars, and at another time $750.50; how much 
had he in bank after making the last deposite ? 

Ans. $2655.84^. 

2 Sold 8 bales of linen, 4 of which contained 9 pieces 
each, and in each piece was 35 yards ; the other 4 bales 
contained 12 pieces each, and in each piece was 27 
yards ; how many pieces and how many yards were in 
all ? Ans. 84 pieces, 2556 yards. 

3 If a man leave 6509 dollars to his wife and two sons, 
thus — to his wife |, to his elder son | of the remainder, 
and to his other son the rest ; what is the share of ^ach ? 

r Wife's share $2440.874. 
Ans. < Elder son's $2440.87^* 
L Other son's $1627.25. 

4 What is the commission on $2176.50, at 2i per 
cent? Ans. $54.41^. 

5 If a tower is 384 feet high from the foundation, a 
sixth part of which is under the earth, and an eighth 
part under water, how much is visible above the water ? 

Ans. 272 feet. 

6 How many bricks 9 inches long and 4 inches wide, 
will pave a yard that is 20 feet square ? Ans. 1600. 

7 What is the value of a slab of marble, the length of 
which is 5 feet 7 inches, and the breadth 1 foot 10 
inches, at 1 dollar per foot ? Ans. $10,235. 

8 A certain stone measures 4 feet 6 inches in length. 
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2 foet 9 inches in breadth, and 3 feet 4 inches in depth; 
how many solid feet does it contain^ Ans. 41 fi. 3 in. 

9 A line 35 yards long will exactly reach from the 
top of a fort, standing on the brink of a river, to the op- 
posite bank, known to he 27 yards from the foot of the 
wall; what is the height of the wall? 

Ans. 22 yards 3\ iiiche8.-|- 

10 The account of a certain school is as follows, viz. 
1^ of the boys learn geometry, f learn gramauu', t7 
learn arithmetic, /^ learn to write, and 9 learn to read : 
what number is there of each? 

. ^5 who learn geometary, 30 grammar,24 
^' ( arithmetic, 12 writing, and 9 reading. 

11 A merchant, in bartering with a farmer for wood 
at $5 per eord, rated his molasses at $25 per hhd., which 
was worth no more than $20; what price ought the far- 
mer to have asked for his wood to be equal to the mer- 
chant's bartering price? Ans. $6,25. 

12 A and B dissolve partnership, and equally divide 
their gain: A's share, which was $332 50 cts., lay for 
21 months; B^s for 9 months only: the adventure of B. 
is rjequired. Ans. $775 831 cts. 

13 If a water-hogshead holds 110 gals, and the pipe 
which fills the hogshead discharges 15 gal. in 3 minutes, 
and the tap will discharge 20 gal. in 5 minutes, and these 
were both left running one hour, how many gallons 
would the hogshead then contain; and if the tap was 
then stopped, m what time would the hogshead be filled S 

Ans. 60 gal., and filled in 10 min. 

14 A has B's note for $500 75 cts., with 9 months in- 
terest, at 6 per cent., \aOe on it, for which B gave him 
5064 feet of boards, a:^ <l\ «*.ts per foot, with 140 pounds 
of tallow, at 13 cts. pei >'x'ind, and is to pay the rest in 
flax seed, at 92l cts. per bj*&\?l;how many bushels of flax 
seed must A receive, to baX\ce the note? 

Ans. 409^11. bushels. 

15 A, B, ani C,in company, had put in $5762: A's 
money was m 5 months, B's 7, and C's 9 months: they 
gained $780, which was so divided, that \ of A's was \ 
of Vb, and J of B's was ^ of C's : but B, having i^ceived 
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1^2 PROMISCVOUS EXSBCI^BS. 

$2067, absconded: what did each gain, and put in; and 

what did A and C gain car lose by B'smisconductf 

fA'd stock $2494,887 gain 260 

An*, J ^'« ^^ $2227,677 do 325 

^°^' 1 C's da $1039,536 do 195 

LA and C would gain $465,577 

16 When 100 boxes of prunes cost 2 dollars 10 cents 
each, and by selling them at 3 dollars 50 cents per ewt. 
tbe ^in is 25 percent., the weight of each box, one with 
another, is required. Ans. 84 lb. 

17 There are two columns, in the ruins of Persepo- 
tis, left standing upright; one is 64 feet above the plain, 
the other 50. Between these, in a right line stands an 
ancient statue, the head whereof is 97 feet from the sum- 
mit of the higher, and 86 feet from the top of the lower 
column, and the distance between the lower column and 
the centre of the statue^s base, is 76 feet; the distance 
betweendie top of the columns is required. Ans. 157-|-ft. 

18 If I see the flash of a can]:K>n, fired from a fort on 
the other side of a river, and hear the report 47 seconds 
afterwards, what distance was the fort from where I 
stood? Ans. 53674 feet. 

Note.— Sound, if not intenruqited, will move at the rate of about 
1142 feet in a second of time. 

19 What is the difference between the interest of 
$1000 at 6 per cent, for 8 years, and the discount of the 
same sum at the same rat^, and for the same time? 

Ans. The interest exceeds the discount by 
$155 07 cts. 5 m. 

20 If a tower be built in the following manner, -p^^ 
of its heighfrof stone, 27 feet of brick, and i of its height 
of wood, what was the height of the tower? 

Aps. 113 feet 4 inches. 

21 A captain, 2 lieutenants, and 30 seamen, take a 
prize worth $7002, which they divic^e into 100 shares, 
of which the captain takes 12, the two lieutenants each 
5, and the remainder is to be divided equally among the 
sailors; how much will each man receive? Ans. Cap- 
tain's share, $840,24, each lieutenant's, $350,10, and 
each seaman's, $182,05,2. 



PREFACE TO API^NDIX. 



Trb ttllior of tbe foragoifig work, has long eome»ph$6d its ex- 
. ^" "" ^irmrii'i ^Hidi ifl now offued to tha piAUo in hopea 
nm fi il i wiB of tho whole may he extended, and the aoenoe of 
arithaetie advanced. The view of niiQDd)era» and the abridged 
nodes of opeiation hevein presented, it is believed^ wiU be found ao 
ceptal^le alike to the business-man and to the sdiolar. 

The Appendix recognixes the scientific character of numbers, 
and gives boM and enlarged tows of arithmetical o p?fff?r^ Tji* 
mtihod of ccik ^gg^Ja notjtew ; but _ for a long perio d itVy 
scarcely beentoown. it is, kowyrer, coming into general use; 



and it is carried much farther in this part of the work than in any 
we have hitherto known. 

In Europe, this ssrstein has been very generally adopted in the 
highOT schools, and in this country it is &st becoming knowii:^-«nd 
as far as it is known, it supercedes the usual modes of operation. 

To. the method of stating problems in Proportion by comparing 
eatue9.nd.efeetj we invite special attenfton. On critical ekamina- 
tion it will be found jnore easy and more rational than any other 
method. . v^ 

Other metbods of statement sooMtimes require the nuitber of 
men to be multiplied into feet of wall-^ys into acres of grass, &c., 
all of which, though correct as abttraet proportion in nurnbers, is 
unnatural and void of strict philosophicai expresskm-'not so wit^ 
this method. ^ 

The peculiadlijis wfaiih tha student will her^ find in the Extrac* 
tion of Roots, and in Mensuration, are not all new — indeed there 
can be noting new in principle^^ut as far as the author's know- 
ledge extends, he is not aware that these ri>breviations hhve ever 
been collected in any arithmetical work. The impressito' seems -to 
have been, that the peojite could not comprehend sHthMBHcirf tirev- 
ity, nor appreciate mathematical beauty *J but the author thinking 
otherwise, i^resents this brief, yet comprehene^. Appendix to the 
puMie, in the iuU assurance tiiat whoever will pay duo attention to 
the subject will be highly gratified and abuhdtotly MY^rded. 
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Af-JPENDIX. 



T«ii pftpM hftviBg pMBed m^ 4be common i^duiine of 
Arithmetiic^, and nippaied to.be able to.pfiffornt all ita ng^ 
cesBoiy operataonib in the atuol way, we now present him 
'wUh 0om« new modce of practical operations, by which 
tile labofid will bo ntuefi Abtidged and ^e science pro- 
sented with »i(Mre df iti ro«e« and less of its thorns. 

Wo ^otnin^n^M with a systematk study of numbers. 
Hie Mlowittg ttce edSed joEt^me niambers $ becauso^.no 
one Cffla bO ditSAcd by^any mitnber less than itself wilh- 
otli prodncihg a fhtction. 1 S 3 . li . 7 . . . 11 • 13 ... . 
It . 19 . . . 2S . . . . M . 31 . . . . . 97 . . . 41 . 48 . 
.. 47 ... * , 53 . . . 57 . 59 . 61 . . . . 9T . . . 71 . 
73 79 ... Sa ... 87 . 89 ....... 0t ,.. 101 

The poinl3 represent the composite numbers; and 
here jt can be observed tJiat there are 2^ prime numbers, 
and of course 71 composite numbers m, the first hun- 
dred — the prune numbers becoming fewer as the-num^ 
bers rise higher- Observe Che following series : 

16 15 20 M 80 »5 40 45 50, 

and so on. Every body knows tliat our Geometric scale 
^ numbers is 1 10 100 1000^ &c. Now we wish the 
"Student to observe the numbers, 

5 iO 25 60 75 ^5 600, 

as being not only in the preceding series, but aliquot 
pwrts of Mosae nuoiber in our Geometric scale. Fpre;K- 
ample» 2» is {. of 100 ; 125 is ^of 1000, &e. 

Wo BOW ohaisge the student to make his eye famDLnr 
wiA all the prepeding series-^-the prime numbers ^ be- 
ing unmanageable and inconvenient, and the others, the 
very iiev<ei«e ; but the full imporUac^ of such a study 
can only appear in the sequeL 



^•It 



by . . 



Bjr ^ little attention to tke relation ef • mm^tv, we 
mi^ often Contract operatieni in multiplication. • h dead 
un ifoniity of op er a tion in all cases indicates a mechani- 
cal ind ttoi ft ticientifio knowledgo of mnnbCM. Ai a 
uniform principle, k la much easier to multiply by ike 
BuM Humbof g ^f-df-^i ^9 than by 7, 8, 9. 



EXAMPLES. 



Commence with the 3 tens. Mul- 
tiply this 13596 by 3,. because 3X3=9, 
and place the product in the place of 
units. 



4632 
39 

13596 

40788 

176748 



Multiply . 
by. . . 



10368 



W0 Multiply this last. number, 

186 3450, (which i& B times 576) 
•by 3, and place the prodtf^t 
in the plaee of tens, a^d-we 
have 180 times 576. Ob- 
senre the same principle in 
the following examples. 



107136 



Multij^ 
by.. 



• » % « 



576 
618 



Multiply • 
by . • • 



W!SB 
497 



Commence with 6. 3456 (7X7=49.) 285516 

(6X3=18.) 103B8 1998612 



355968 



20271636 



Observe, that in this last exaniple 497 is 3 less than 
500; 500 is ^ of 1060, thefbre 

2)40788*000 

2039 4 000 
Subtract (3X40788:4=122364) 122 8 64 

2 02 71 et 6 



as^mmmtmammmBaaasBmaBBSsBaBsaasssBsmsmaBBssaasesmsss 

106 AnsMMx*. 

Miat^7« • « 785460 

by. ... 14412 

First multiply by 12, thtti Ihat 9426520 

piQchictby 2« 11310 6240 

■I r . 1 ) ■ I 

1 1 320049520 

Multiply 86416 by 135. Observe, 135 is 125+10^ 
125 is I- of 1000, thfcrefbre 

8)86416*000 

- 10802000 

864 160 



Product. .... 11666 160 



^-4% 



f o ll o wing f i re from Ray's Arithmetic, fBge 34 : 

Multiply 1646 by 365. As the.fucst factor is eveth 
and the last ends in 5, we mentally ik€df the one and 
double the other, which will not afiect the product, but 
yery much co;itraet the operation, we Iheahave ' . 

8 2 3- _„ : 
7 30 . 



2 46 90 
5761 



600790 
We can do the same in all such' caste. 

ilultipiy 999 by 777. 

777000 
Subtract 7 7 7 



Ffodubt:. . . •. . 7 7 6 2 2 3 
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Multiply. • 61524 
by. • • • 7209 

853716 Multiplythidinrockictof9b7 
4429728 8, because 9 ttmeA 8 are 72, and 
■ ' place the pnulact in the place 

Produet 443646516 of 100, becatise it is 7200. 

Multiply 1243 

by 636 

7458 First by 600. 
44748 Multiply 7458 by 6. 

Product 790548 

Multiply 624 by 85, The product will be the same 
as the halfof 624 by the double of 85-^that is, 312 by 
170, or 3120 by 17=53040. We do not say that these 
changes give any advantage in this particular example ; 
we only maks tl^m to call out thought and attention 
from the pupiL 

Multiply 7864 

by 2 4 6 



This may be done by commencing with the 2 ; then 
that product by 2 and 3. Or we may commence with 
the 6 units, and then that product by 4 ; because 4 times 
6 are 24. 

Multiply 4886, or any other number, by 49. We 
may do this by taking the number 50 times, or ^ of 100 
times, and subtracting once the number. 

Multiply 87742 by 65. This tnoy be done by taking 
the number \ (100,) +10+i ofJlO) times. That is 

4 3 87100 
877420 
43^87 1 



Product . • ..5703280 r^^r^M 



17* 



lOS 

Multiply 92636 by 150. It wiH be much more btsy 
to multiply the half of it by 300, which will fire the 
same result. 

Muhiply etm by t^O. Multi|ay first by 9, and that 
product by 3) pot in the ptace of 10. 

Multiply 89603 by 9865« By th» common formal 
rule this would be a. tedious epara^n ; but let ua observe 
that 9865 is 10000—135. 135 is 125+10; 125 ii5 i of 
1000. Therefore, 

876030000 Subtract ^, 8)87603000 
11826405 



1- — 10950375 

864203595 Product. 10 tinges, 776030 



11826405 



Multiply 818327 by 9874. But 9874 is 10000 less 
126. Therefore 

8183270000 Less |. of 818327600 

Subtract 103108202 '■' ' ■ " - 



102290875 

8080161798 Product. 818327 



103109202 



Multiply 188 by 135, and that product by 15, lor 
stead of doing this literally and mechanically according to 
rule, we may half 188 twice, and double each of the*fa^ 
to«B that end in 5, and we shaU have 47 . S^70 « . 30 ; or, 

47 ' 
8 100 



4700 
37 6 



380700 
Hpw far will a ship szol m 366 days, at the rate 



▲I9«)»ni. 199 

or, 

73000 leM780X4>»3990 
89!^0 



Prodoet. * » • .70090 

«XBROIS«» 90R HU€m<ns. 
290X 299X 299=what number ? Ans. 267^0899 
990X?99X999:=wh*t number? Am* 997Q0299? 
4962 X 98= vhat number? • Am. 4872711 

Multiply 8340745 by 64324. Observe, that 32 is 8 
times 4, and 64 is 2 times 32. 

Multiply 8340745 by 64432. In this last example, 
commence at the 4 in the place of hundreds. 

Multiply 24 X 25 X 12 X 5, together. Here it would be 
no index of even a decent knowledge of numbers, to obey 
literally and in the order the numbers are given ; yet how 
many even at the present day would do so ! 

Take the factor 4, out of the 24, and multiply it into 
Ihe 25 ; also, the factor 2, out of 12, ahd^nt it with 5, 
^hich can be done without effort We then have 
6X lOOX 10X6=36000, the answer. 



SECTION n. 

Wb iliall say nothing of divisibtt in whole mimbers, 
as nothitig new or interesting can be efkted ob ^at 
ti0ftte ; but we cannot foi>bear making a few cora^ients 
on division in decimals. 

To divide, to cut into parts, wiH not at all times give 
a clear -understanding of the opctaHon, and confusion 
frequently arises from taking this view of the subject; 
we better consider it as one number measuring another. 
For example.: hew often wiQ .5 of a toot measure 12 
feet ? Ib other wordi, divide 12 by .5 ; or, divide U.by 



attemmmasmsammmmmeBoaKemmiiimmmmmmmmmmmmmmm 
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\. Hen, if the stodent should imapne that 12 mnsl 1» 
cut into parts, he would make a great error. He must 
divide 180 tenths into parts ; in tMs case, into 5 parts — 
because the 5 is .5 : or he n»7 consider that ^ of a foot 
may be laid down in 12 feet ; that is, measure 142 feet 24 
times. Or he may reduce the 12 feet, to half feet, and 
then divide by 1. In all cases, the divisor and dividend 
must be of Uie same denonunation before the division 
can be effected. But in decimals, these reductions are 
made so easily, that a thoughtless operator rarely per- 
ceives them; hence the difficulty in ascertaining the 
vahie of the quotient. ^ 

We now give a few exan^)les, for the purpose of 
teaching the pupil how to use his judgment; he will 
then have learned a rule more valuable than all others. 

EXAMPLES. 

Divide 15.34 by 2.7. Here we consider the whole 
number^ 15, is to be divided by less than 3 ; the quo- 
tient must, therefore, be a little over 5. One figure then, 
in the quotient, will be whole numbers, the rest decimals. 

Pivide L5.34 by .27. Here we perceive that 15 is to 
be divided, or rather measured^ by less then |- of 1; 
therefore the quotient must be more than 3 times 15. Or 
we may multiply both dividend and divisor by 100, 
which will not effect the quotient, and then we shall 
have 1534, to ha divided by 27. Now no one can mis- 
take how much of the quotient will be whole numbers : 
the rest, of course, decimals. 

Divide 45.30 by .015* Cpnceive both numbers to be 
multiplied by 1000 ; then the requirement wilibe to di- 
vide 45300 by 15, a common example in whole num- 
bers. 

By attention to this operation, the student will have 
no difficulty ip any case where the divisor is less than 
the dividend. 

Here is one of the most difficult cases : 

Divide .008763 by 625.5. In all such examples as 
^^ we insist on the formality of fdacing a cipher i« 
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tiio diirideBdy to rtpmeat the plaee of whole numbers, 
thus: 

625«§)0.a037ed0( 

We now consider whether the whole number, in the 
divisor will be contained in the whole number in the div- 
idend, and we find it will not; wc, therefore^ write a 
cipher in the quotient to represent the place of whole 
numbers, and make the decimal on its right, thus, 0. 

We now consider, that 625 will not go in the lO's, 
nor in the lOO's, nor in the 3, nor in the 37, nor in the 
875, bnt h will go in the 3759. 

We must make a trial at every step, that is, every 
time we take m view another place; and we must take 
but one at a time. In this case, then, we shall have 
0.000006, the quotient 

Divide 3 by 30. 30 will not go in 3 ; we, therefore, 
write for place of whole numbers, and then say 30 
in 30 tenths, 1 tenth times ; or, 0.1. . 

Divide .55 by 11. 

11)0.55(0.05 

11 in 0, no times ; 11 in 5 tenths, times ; 11 in 55 
hundredths, 5 hundredths times. 

It will be observed, that we make the decimal point in 
the quotient as soon as we ascertain it ; not wait, and 
then find where it should be by counting, ^.^-a rule 
that we regard as unworthy of being followed by all 
those who can use their reason. 



EXAMPLES. 

1 Divide 9 by 450. Ans. 0.02. 

2 Divide 2.39015 by .007. Anss. 341.45. 

3 Divide 100 by .25* Ans. 400.0a 

4 If 350 pounds of beef cost $12.25, what is the cost 
of one pound ? Ans. .035. 

5 At $5.75 per yard, how much cloth can be pur- 
chased with $19.50625 ? Ans. 3.375 yards. 

12 



9W jgfWHira. 

' 6 AjI t07 per c^t. per aMmm^ bawmudi. aqpM, mwlt 
be invested to yield $602 ? Ana. 6860^* 

7 A benevolent iikdividiiftl gave away $600 per annum 
to charitable objects, which was ,Vi of his incoi;ne. 
What was his income ? 



SECTION lU. 

MuHiptication and Ditnsi&n Coifnbined. 

When it becomes necessary to multiply tw» cor more 
numbers together, and divide by a third, oir by a product 
of a third and fourth, it mast be UUfuUy ion^ tf ii$ 
numbers are prime. 

For example : Multiply 19 by 13, and divide Ibat pqro* 
duct by 7. 

. This must be done at full length, because the numbers 
are prime; and in all such cases there will result a/roc- 
Hon. 

But when two or more of the numbers are composite 
numbers^ the work can always be contracted. 

Example : Multiply 375 by 7, and divide that pro- 
duct by dl. To obtain the ans\^er, it is sufficient to di« 
vide 376 by 3, which ffives 125. 

The? divides the 31 , and the faetor 8 remains for a 
divisar. 

Here it becomes aecesiBsdy to lay down zplan ofapef" 
ojdon. 

Draw a perpendicular line, and place all numbers that 
are to be multiplied together under each other, on the 
right hand side, and all numbers that are divisors under 
each other, on the left hand side. 

BXAV]>LES. 

1 Multiply 140 by 36, and divide that product by 
M« We place the numbnrs thiis^: 



Weituj cM out ^u«dfati9H fiont eiMsk «de of the 
lino tinthouiajftcUng the rt$(ult» la (hi»j»8e, 18 wiU 
divide S4 itnd 86. Thm the iitunbeni wiU ttend thu&: 

140 
3 

But 7 divides 14^, and gives 20, wl»eh, multiplied by 
9i gives 60 for the tesult. 

2 Multiply 4783 by 39, and divide that product 
byl3: 

.^4783 



Three times 4783 must be the result. 

8. Multiply 80 by 9, that product by 21, and divide 
Oie whole by the product of 60X 6X 14. 



3 ^ 
6 
2W 



5^0 4 
9 
)4A 3 



In the above, divide 60 and 80 by 20, and 14 and 21 
by '7, and those numbers will stand canceiled as above, 
with 3 and 4, 2 and 3 at thdor sides. 

Now the product 3X6X2, on the divisor side, is 
equal to 4 times 9 on the other, and the remaining 3 is 
the result. 

Hoping the reader now understands our forms, and 
oonlprehends the true phik>E^ophical piineipk, we will 
give no more abstract examples ; but we will give many 
practical examples, such as might occur in business, and 
we prefer taking them from books, that it may not be 
said we made them expressly for this occasion. 

Again, it may be observed, that this method of opera- 
tion may serve for only a few problems. We answer, it 
wtH serve for 71 out of 100, according to the ibetry of 
numbers, as we have seen there are 71 composite num- 
bers in the first hundred,, and more as they rise higher. 
But the prime numbers, 2, 8, and 5, are so small and 
manageable ani are factors in fo many other numbers. 
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^t Ihey maj be eonsidered in us favorable a light as the 
composite numbers— -and for diis reason we may say^ 
75 out of every hBn<ked problems can be abridged. 

But, in actual businesSf the problems are (Umeat all 
reduceable by short operations ; as the prices of articles, 
or amount called for, always corresponds with some 
aliquot pairt of our scale of confutation. 

This method may not work a great many problems as 
th^ are found in some books, but it will work 90 out 
of every 100 that ought to be found in books. 
♦In a book, we might find a problem like this: 

What is the cost of 2lb. 7oz. 13dwt. of tea at 7s. 5d. 
per pound ? But the person who should go to a store 
and call for 31b. 7oz. and I3dwt. of tea, would be a fit 
subject for a mad-house. The above problem requires 
downright' drudgery, whidi every, one ought to be able 
to perform, but such drudgery never occurs in business. 

The following examples are extracted from books in 
common use, and we mark them in order that any one 
may find the original. For instance, T. 42, means Tal- 
bott's Arithmetic, page 42 ; R. 93, means Ray's Arith- 
metic, p^ge 93 ; £L 123, means Emerson's Arithmetic, 
page 123, &c. 

EXAMFLSS. 

'4 How many bushels of apples can be bought for $3, 
at 15 cts. a peck ? (R. 92.) Ans. 6. 

f jLp iji Explancdion^^ in 15, 5 times ; 4 

^1^00 5 tunes 5 are 20, and 20 in 100,5 tiim. 

5 A^farmer has 91 bushels of wheat, and he wishes to 
put it into bags, each of which holds 3 bushels 2 pecks ; 
how many^bags will it take ? (R. 92.) Ans. 26. 

3bu. 2 pe,=»14pe. f jLikl^ 13 

6 What is the value of a piece of gold weighing lib. 
3dwt., aM2icts. per grain ? (R. 92.) Ans. $729. 

243 
3 



^\^^^ 

n^A 
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7 At Sots, a pOKini what wffl 6cwt. lqr« eoatf (B. 
83.) Ana. «21. 



it00 



J4^7 
3 



8 At 92.25 a qi. what will 1 ton Icwt. cost? (R. 
93.) Ancr. $189. 

21 cwt. 

9 



what will 7 lbs. 8oz. cost? (R. 
Ans. $6. 



9 At 5ct8. per oz., 
93.) 

10 In this example, we must redace 7lbs. 8oz. to 
ounces: 7X 16+8 is the same as 14X8+8, or 16X8. 



100 



16 
8 
5 



1=100 



30 
2 

la 



^ 1 A grocer bought a lot of cheese, each weighing 91bs. 
l5oz., tfie weight of the whgle'amounted to 39cwt. 3qr.; 
how many cheeses were there T (R. 93.) Ans. 448. 

4^^ qr. 
i*W 28 
16 

12 How many casks, each holding 841bs.j can be fill- 
ed out of a hogshead of sugar weighing 15cwt. 3qr? (R. 
98.) An$. 17. 

13 A bell of Moscow weighs 2880001bs.; how many 
tonat (R. 98~part of Ex. 23.) 

Ans. 129 tons, llewt. Iqr. 12Mxi. 

14 We prefer dividing (mentally) the pounds into 
their obvious factors. 



4 



1000 



7)900 



1284 



15 How many times will a wheel, which is 9ft. 2in. 



18 



spai 



AmMm* 

in tiTdamknamrtam rMnd m going it aiIm? {IL 04, 
£xv^8f.> Abs. 37440. 

65 



110 
2 



3^ 
12 



• 16 What will 2 «quire yards 2 square fbet of ^und 
come to at 5ets. a square inch ? (R. 94.) Ans. $144 



2 square yards 2 square feeti=20 
square feet* 



12 
12 



17 What will one square yard of gilding cost at 12.5 
cents a square inch? (R. 94.) Ans. $162. 



9 
144 



18 What will fe ^ards 2qrai of cloth cost at 12icts. a 
nail? (R. 96.) * Ans. $11, 

* 8 r^^ V^' . 



19 How many coat f>atteni«, each containing 3 jzrda 
2qrs., can be cut out of a pieee of cloth containing 70 
Ells Flemish ? (R. 95.) Ans. 15. 

"I'S 

20 Whftt will one hhd. of wine cost at O^cts. a gift? 
(R.96^ . Ans. $126. 

Observe, that 6|=y ;' ioid, as 4 is b divisor to 2§i tC 
mu#l be pat 6ti iki& opposite' tide of- the line. 



100 
4 



63 

4 

2 

4 

25 



or. 



16 



63 

4 
2s 

•4 



ti V h persoA write 10 mimtf^ cacfc day; how 



▲mMMCJk* 



807 



much tim« ^fill ihftt amoant to in 4 y^ans? (R. 96.) 

Ans. 10 days 3| hoars. 



60 
24 



365 

4 
10 



2i2 How many yards of carpeting, 2 feet 6 infhe» in 
breadth, will caver a floor 27 feet long and 20 feet wide ? 
(T. 98.) Ans. 72. 



2is=|. 2 is to divide the 5 ; it mu|t, 5 
therefore, go. over the line. 3 



20 

27 

2 



23 What quantity of shaDoon, 3 quarters wide, will 
Kne 7 J yards of cloth that is 1 J yards wide ? (T. 98.) 

Ans. 15. 



I 



74 

n 



or, 



15 



N. B. IViixed numbers are reduced to improper frac- 
tions, ai^d the denominatoT6 thrown over the line. 

24 How much land^ at $2.^ per ^u;re, hiust be given 
in exchange for 360 acre^, wojrth $3,75. (T. 90.) 

Ans. iHO. 



n 



3| ^'' 



;ar^0 90 

2 



25. What win a btishel t/ji xjloter-ieed come to ^at 12 J 
cts. apintf (Wilson, 41.) Ans. W. 



12^ cts.»8i of a dollar. The 8 oil 
one side cancels S on the other, and 
leaves 4X2 for th^c answer. 



$ 



4 pedis. 
2 



26 Suppose a hogshead of molasses, which cost $23, 
be retailed at 12 Jets, a qu^rt; what is the profit on it? 
(W. 41.) Ans. $8.50. 



208 






2Sf 



6^ gdloQfl. 



8de 
Cost 



Sl.ftO 
23 



Profit 8.50 



27 What will 5 barrttli of flour cost at 3icts. per 
pound? Ans. $34.30. 

28 How many times is | of a pint contained in f of a 
jaUon? (W. 66.) Ans. 6|. 



or, 



3J* 



4"" 



20 



^ 



We have already remarked, that denominators of 
fractions must go over the lineyrom /Ae ttrm to iphich 
they belong. 

29 How man^ times can a vessel, holding yV of a 
quart, be filled from ^ of a barrel containing 3U gal- 
lons? (W. 66.) Ans. 46f. 



To 



3U 
5 = 



^0 7 
10 



30 If one acre and 20 rods of ground produce 45 
bushels of wheat*; at that rate, how much mil nine acres 
produce ? (W. 90.) Ans. 360, 



la. 20r.=::180. ^0 



8 



45X8=360. 



45 



N. B. We shall plan no more problems in this sec- 
tion ; but the following require no real labors save cor- 
rect reasoning. When the numbers are properly arrang- 
ed, a few clips with the pencil, and perhaps a trifling 
multiplication, will suffice. 

31 At l|cts. a gill, how many gallons of cider can be 
bought for $12 ? (R. 95.) , Ans. 25. 

32 How many casks, each containing 12 gallons, can 
be filled out of a ton of wine ? (R. 95.) Ans. 21. 

ilifiLa-i Bssssassssssssssssssssssa 



! 

33 4 ittan retail^ 9 bi^ieb tS ^« apd naemiRiil fof 
it $U£^.60 ; at what price did he sell it a pint T (R. 99») 

Alls, Sets. , 

34 How mndi buttery at 9cts, per pound, will pay for 
12 yards of cIoOh at t^.\^ per y^xi ? (W* 790 

Aus,^9Sl 
3^ At 4&4 dollars per acre, what will 32 rods <^ k^d 
cometo? (W. 7«.) A«», #9.1Q, 

3^ How hmg vast a laboser voik^ at 02Ht8. a day, 
to ^amCIS ? (W. 78.) Aas. 40 daya, 

37 A merchant sold 275 pounds^ of iron, at diets, a 
pound, and took his pay in oats, at 50ct8. a bushel ; how 
many bushels did he receive ? (Adams, 53.) 

Ans. 38|. 

39 How many yayds ot dfo^^ at ^.fi& a yay4 Mpiwst 
be given for l^ b;uri:e]^ of flour, ^ $9^32 % barr^? (4* 
53.| Ai?. 34 

89 Unvm long) wil il <<i<[aii>e One of the heavenly bo- 
diM to move tlu^ghi^ quadvant, at ^ rate of 49' 19^ 
per minute! (S. 97«) Ans. 2^^ houra. 

40 If a comet move through aa arc of 7** 12* per 
day, how long waidd it be in passing an arc of 180^ t 
(R. 97.) Ans. 25 days. 

41. What is the cost of 8hhds. of "wme, at 5<Ks. par 
pint? Ans«t20l«aKI. 

42 Thero ate 30| square yarda in one perch of land ; 
how many perches are diere in 398 square yards ? 

Ans. 12. 

43 What will 18f yards cost, at 75cts. per yard ? 

Ans. 914.06^. 

44 If 16 persons receive #516 for 49 days^ work, how 
much does each man earn per day I Ans. 75cts. 

45 How many times will a wheel, which is 12 feet in 
cirenraference, turn round in going a mile ? Ans. 440. 

46 An ^auctioneer sold 45 bags of <^tton, each contain- 



■ 
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ing 400 pdimdft, ai I wSXL a pound; what did the whole 
oonete? {R. 61.) Ans. tlS. 

47 A meehanio receives $90 for 40 days' work — ^he 
oroiked 12 hours each day; how much was it per hour? 
(R. 73.) Ana. ISfcts. 

48. A laborer worked 26 days for a farmer, at 87ict8. 
per day, and took his pay in wheat, at Odcts. per bushel ; 
how many hnafaels did he receive I Aim. 3&« 



I 



SECTION IV. 

It is an axiom in philosophy, that equal causes pro- 
duce equal efects ; and that eSkicta are always propor- 
tionate to €ieir causea. 

Kow, ca^ea and efiects, thai admit ai computation, 
that i% involve the ide^ of qtmnti^t may be represented 
by numbers, whidi ViU have the sama rdsition to eath 
other as the things they represent. 

Keeping these premises in view, then, we have a uni- 
versal rule, applicable to all cases which can arise und^ 
Proportion, simple or compound, direct or inverse, 
namely: 

RuLi.**^« any given cause is to its effect^ so is any 
required cause {of the eame kind) to iis qffeei; or 9 so is 
another given cause^ of the same kindt to Us requitted 
effect. 

The only difficulty the pupil can experience m this 
system of proportion, is readily to determine what is 
e^use, and what is effect But this difBcuhy is soon over- 
eoflie, when we <coBsidert that ail action, of whatsoever 
I natture^ must be causei-^aBd whatever is accomplished by 
that action, or foUows such action* must be effect 

EXAMPLES. 

> If 10 horses, in 50 days, consume 128 bushels of 
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oatt, how many bushels will 5 hoi«es consume in 90 
days? (W. 113.) AnsrTO. 

Here it is evident, that the consumption of oats spoken 
of, in both the supposition and demand, are the true ef- 
fects ; and the action of the horses, multiplied by the 
days, ipust express the amount of cause. We sha^ 
therefore state it thus ; 



Cause. 


EfftcL 


dmu. 


JEfeci. 


16 


: 128 : 


: 6 : 


n 


50 




90 





We write the £actors, one under another^ as above ; 
their multiplication is understood, but rarely or never 
actually accomplished. The second effect is an^ un« 
known term, or answer, required— a bracket, or blank, 
or point, is left to represent it. When Tound, the four 
tehns above would be a perfect Geometrical proportion^ 
and the product of the extremes equal to the product of 
the means. In this example, ^e product of the means 
i» perfect $ which product divided by the factors in the 
extremes, will give what is wanting in the extremes, 
namly— the answer. 

Therefore, a^eeably to one mode of performing mul- 
tipficatfon and division, we draw a line thus, and caneel 
down: 

128 



16 
50 



5 
90 



If $480, in 30 months* |xroduce $84 interest, what eap* 
iIbI, ia 16 months, will produce $21 ? 

Now capital will not produce interest without time ; 
and, whatever be the rate per cent, the same capital in a 
double time, will produce a double interest. Therefore, 

Cause. Effect. Cause. Effect. 

480 : 84 : : [ ] : 21 

30 15 



21S AWWMsanx* 

IkreofMeiSniwfi/oftheseooftdcaiMekwan^^i; dMrt 
IB, the uiawer to the question. 

In this case» the extremes are complete; we will, 
therefore, divide the product of the extremes by the fac- 
tors in the mean, and the quotient will give the dejlhite 
faUor^ or answer, namely — $240. 

3 If 7 men, in 12 days, dig a ditch 60 feet long, 8 
feet wide, and 6 feet deep, in how many days can 21 
men dig a ditch 80 feet long, 3 feet wide, and 8 feet 
deep? 
, It is almost too plahiv for comment, that 7 men, multi- 
plied by 12 days, must be the first cause, and the con- 
tents of the diteh they dig, the efi«oi« Therefore, 



Came. 


Effect. 


Comb, 


Effect. 


7 


60 : 


: 21 


I 80 


12 


8 


11 


a 




6 




8 



Here» as in the^ preeedtogexaaiplef one of the diemenla 
of the «eeo»d cause is wanting ; 6r» ra^er say a^^Mt^er 
iii the meaae of a ftrfeei proportion, and can .bie Smai 
as above. Ana. 2f 4ay«« 

5 If 6 men build a wall in 12 days» how long will it 
require 20 men to build it ? ^s. 3| days. 

Questions of this kind are usually classed under the 
single rule of three inverse; they do in fact, however, 
belong to compound proportion : but, as one of the terms 
is the same in the suppositloB as in the demand, ^t may 
be omitted. The term, in ihe present example, is, oru 
wail. If we make the iranaj>er diiferont in ike hoo 
branches of the question, or connect any conditions with 
it, su^h as lengthy breadths, &c., it at once falls under 
compound proportion of necessity^ and may he stated 
thus: 

Cause. Effect. . Cause. Effect. 
6:1 : : 20 • 1 

5If 4 men, in 2i days, mow 6| acres of grabC by 
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working 8| hotns a 4ay, how many acres will 15 men 
mow in 3| days, by working 9 hours a day ? 

JLns. 40 Vt- Beses. 

m 

Cause, Effttt. Cause, JBffeet, 

4 ^61 :: 15 : [ ] 

8J 9 

Let the pupil observe, that when a correct statement 
b made, there will he the same number of etements^ or 
factors^ under the same letters, as in the above example 
under each Cause, We have men, dm/s, and lumrs, to 
be multiplied together. When there are fractions in any 
of the terms, their denominators are to be placed over 
the line from where the /erm belongs ; mixed numbers 
being previously reduced to improper fractiosns. 

8 If 13 o«. of wool make li yards of cloth, } of a 
yard wide, how many yards, li wide, will 16 pounds of 
wool make ? Ans 22 j yards. 

With this example, some might hesitate as to arrang- 
ing it under cause and effect, as the aciors, those wh^ 
made the doth, whe^er many or few, have nothing tu 
ck> with ihs qoestion. But we take the phrase of the 
exqufde and say. The wool makes the cloth. 

Cause. Effect, Cause. Effeet. 

I ler'-^y 

7 If the transportation of 12|cwt. 206 miles cos* 
W5.75, how far, at the same rate, may 3 tons and 3qrs. 
be carried for ^43 ? Ans. 402f miles. 

In this example, it is indiflferent which we take for th< 
cause and which for the effect. We may say, that th^ 
money, $25.75, is the cause of having the weight car 
ried ; or, we may say, that carrying the weight is th« 
cause of purchasing the money. There are many que* 
tions where it is indi&rent which we take for cause, ao^ 



!^14 



▲FPBNBIZ. 



which for eSueU Thd above example may he stated 
thus: 

Cause. Effect. Cause. 

251 s 124cwt : : 249 



Or thus : 
Cause. 
124 
206 
Or thus : 
Cause. 

124 
206 
Or thus: 
Effect. 
243 



12|cwt 
206 miles. 

Effect. 
: 251 : 



Cause. 
601 

[] 

Effete. 
25f 



Effect. 
60|cwt. 

C] 



Cause. 
60} 

[] 

Effect. 
251 



Cause. 
60} 
C] 



Effect 
243 



Effect. 
243 



Cause. 

12| 
206 



These changes show, conclusively, that this method 
of statement is strictly scientific and philosophical ; and, 
in all these different arrangements of the terms, the same 
terms are multiplied together. 

The most that can be said for the common modes of 
statements, in the Double Rule of Tbscet^ is, that the 
products^ when tlie terms are multiplied out^ at!e pio* 
portional. But the first and second terms, taken as a 
whole, express no particular idea or Uiing; whereas, in 
this mode of statement, the thing — the philosophical 
idea — is the only sure guide. Nor is this all ; it is very 
extensive and easy in its application ; it will cover every 
case that can arise under interest-^to find time, rate"* per 
cent. &c., and thus do away, or suspend, five or snx 
special rules^ which encumber every arithmetic We 
give a few examples to apply this rule. ' 

8 What is' the interest of $240 for 3$ years at 6 per 
cent.? 

Cause. Effect. Cause. Effect., 

_.. 100 : 6 • : 240 :[ ] 

1 • . 3i > ■ - 
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To obtain the answer fiom this statement, we peroeivi 
that we must multiply the means together — L e. $)40X 6 
the rate, and that by the 3 J years, the tim&— and divide 
by 100 ; and this is the common rule. 

9 The interest of a certain sum of money," at 6 pei 
cent., for 15 months, was $60 ; what was the sum? 

Ans. $800. 
Cause. EffecL Cause. Effect 

100 : 6 * : 2 [ J : 60 
1% 15 

10 If $800, in 15 months, should gam $60, whai 
would be the rate per cent? Ans. 6. 

Cause. Effect. Cause. Effects 

800 : 60 : : 100 : f 1 
15 12 

1 1 Eight hundred dollars was put out at interest, at 6 
per cent., and thl^interest received was $60 ; how long 
was it out? Ans. 15 months. 



Cause. 


Effect. 


Cause. 


Effect. 


\m 


: 6 : : 


800 


: 60 . 


12 




[] 





12 If 12 men, working hours a day for 15| days 
were able to execute | of a job, how many men may bi 
withdraum and the residue be finished in 1 5 days more 
if the laborers are employed only 7 hours a day ? (W 
109.) - Ans. 4 men. 

13 The amount of a note, on interest for 2 years aof 
6 months, at 6 per cent., is $690 ; required the principal 
(R. 172.) Ans. 600. 

14 What is the interest of $1248 for 16 days? (R 
162.) Ans. $3.28. 

Cause. Efffxt Cause. Effect. s 

100 : 6 : : 1248 : [ ] 

16 ' 



IJJdays. 



j 



B»fti«aihiiiaiaiHtta<BttiyiM^^iff"i-¥rTfiTr - 



Hits ean b^ eancdled doli^aiid inyie ^ff brief. 

15 What Is th^ ittleft&st0[ tl200, folr 15 days, at 6 
per cent? (K. 1152.) Ans. $3.00. 

16 H9W many men will resB 417.6 acres in 12 days, 
if 5 men reap 52.2 acres in 6 days ? (T. 156.) 

Ans. 20. 

17 If a cellar 22.5 feet long, 17.3 feet wide, and 10.25 
feet de^p, be dug in 2.5 days, by 6 men working 12.3 
hours a day, how many days, of 8.2 hours, should 9 
men take to dig aiteyther 45 feet long, 44.6 wide, and 
18.3 deep t (T. 156.) Ans. 12. 

IB What is the interest of 1^ doHars ffk 96 days, at Y 
per cent? Stated 1»y eSMise and e^Rsd. Ans. 1^1 . 12. 

Cause. JEjfkct. Cause. Effect, 

100 : 7 : : 160 :[ ] 
18 1.2 

19 The interest of a certain sum, for 36 dayst ^ 
#1.12 — the rate per cent, is 7 ; what is the sum ? 

An». $160. 

20 The interest df 11160 for 36 dAys, is f 1.12 ; wWt 
was the rate per cent.? Ans. 7. 

21 The mterest of #160, at 7 per <;ent*, was #1.18 : 
what was the time ? A^is. 36 days. 

22 In what time wffl any snm double itSelf at 6 pe^ 
cent.? At any per cent.? 

Ans. At 6 per cent., in 16| jfears; at any per cent., 
divide ItK) by the per i^nt 

23 If 2i yards oif cloth, 1| Wide, cost #3.37 J, ho# 
much will 36 i yards cost, Is yards' wide? 

Ans.#5(&.7d. 

24 If 4 men spend | of | of f of \\ of ^30, m y\ 
^^ Tf ^ It of y ^ ^ ^ays» J^ow inany dollars, at 6 
shillings each, will 21 men spend in | of ^J of f uf y*j 
of 45 days? (Bumham, 142.) Ans. #630. 

25 I l end a friend #200 for 6 months ; how long ought 
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«lt 



he to \md mt f 11I00» to tttfO^ Dub fkvbr— «lbwiiig 30 
days to a month T Ans. 86 days. 

26 If lOOO liH^, bosleged in a torwn, with proTisiens 
for 5 weeks, aUowin^ each man 16 btinces per day, be 
reinforeed With 500 men more — and supposmg that they 
cannot be relie^d nntQ the end of eight weeks — ^how 
many ounces a day Ainst each man have, that the provis- 
ions may last them that time T (W. 183.) 

Ans. 6| ounces 

l^e advocates of this system are of opinion, that 
thefe are fkr too many rules in our comttion arithmetics ; 
and to reduce them, and hereby simplify the science, 
they recommend that all the problems, generally arrange 
ed under t'rofit and Loss, Equation of Payments, &;c., 
should be solved by ptoportion^ and arranged under 
that head. In this hght, ^ey «re more sim^e and in* 
telMgiUe than they can be made by any ipecitd ruUs, 

EXERCISES FOR PRACTICE. 

1 K I btly cotton-cloth at 2s. per yard, and sell it at 
Cs. 8d., what do I gain per cent? (W. 134.) 

And. 83|. 
Siatefnint. — ^If 24 pence gain 8 pence, what will 100 
penee gain ! Or, 24 : 8 : : 106 i Ans. 
Or, 8 : 1 : : 106 : Ans. 

2 A merchant bought broadcloth, at f 5.90 per yard, 
and sold it for $6:60 ; what did he gain per cent? (W. 
135.) 4mS. 20. 

3 If I buy Irish linen ait Ss. 8d. per yard, how must 
I sell it to gain 25 per cent? 

Statement. — ^If 100 pence 
much must 27 pence return 1 

Or, 100 : 125 : : 27 : Ans. 
Or, 4 : 5 : : 27 : Ans. 

4 If, by fielling cloth at #6.50 per yard, I lose 20 pel 
cent., what was the prime cost of it ? (W. 187.) 

Ans. t8A2i. 



Ans. 2s. 9d. 3h. 
return 125 penee, hom 



10 



K 



9n 
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That i«, if SO I now secei^e oriffBsSly cost me 100, 
what 4id 6.50. originally cost? 

6 By selling calico at S7i oents a yard, 50 per cent, 
w^^ned I wHat was the first cost t (R. 185.) 

Ans. 25ct8. 
150 : 100 : : 37i : Ans. 
Or, 3 :. 2 :. : 37i : Ans. 

6 Sold wipe at $1.36 per gallon and lost 15 per cent.; 
what per cent, would have been gained had the wine 
been sold for $1,856 per gallon ? (R. 187.) Ans. 16. 

7 Bought 126 gallons of wine for 150 dollars, and re- 
tailed it at 20cts. per pint ; what was the gain per cent? 
(T. 129.) Ans. 34f . 

« If $126.50 arc paid for llcwt Iqr. 251bs. of su- 
gar, how most it be sold a pound to makO' 30 per cent, 
profit? (W. 135.) Abs. 12|cts. 

9 If I buy 12^cwts. of sugar for $140, at how much 
must I sell it per pound to make 25 per cent.? 

Ana. 123cts. 

10 If a firkin of butter,, containing 561bs. cost $7, at 
how much must it be sold ^er pound to yield 30 per 
cent, profit ? ^ Ans. lO^ctt. 

1 1 What is the whole loss, and what is the loss per 
cent., in laying dut $70* for hats, at $1.75 each, and sell- 
ing them for 25cta. a-piece less than cost? (Bumham, 
173.y Ans. Whde loss $10 ; loss per 100, 14f . 

12 A merchant purchases 1^0 casks of raisins, at 16 
shillings per cask, and sells the same at 28 shillings per 
cwt,^ and gains 26 per cent.; what is the weight of each 
cask? (B. 174.) Ans. 801b. 

We multiply 180 by 16, and to 180 

add i for 25 per cent., we multijdy 16 

by 5 and divide by 4. Then di- 4-5 

vide by 28, and it gives cwt; multiply 28 112 
hy 112, an^ we have poimcbr; then di- ISO 
vide by 180, and we have pounds irt each cask That 
is, arrange the numbers as above, and cancel down. 
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For olher €xamplei^ the student is referred to the body 
of the work. 



SECTION V. 

Square and Cube Roots. 

I'o work the square and cube roots witii ease and fa- 
eilitjr, the pupil must be familiar with ihe following pro- 
perties of numbers. 

I. A square number, multiplied by a square number, 
the product will be a square number. 

II. A square nuinber» (tl?ided by a square number, the 
quotient is a square. 

III. A cube number, multiplied by a cube, the product 
is a cube, 

IV. A cube number, divided by a cube, the quotient 
will be a cube. 

If the square root of a nurr.ber is a composite number, 
the square itself m«^ be divined into integer square fac- 
tors ; but if the root is iL prime number, the square can- 
not be separated into i^quare factors without fractions^ 

. N. B. Substitute the word cube^ for squ&re, in the 
preceding sentence, and the slhie remarks apply to cube 
numbers. 

No person can extract roots with any tolerable degree 
of skill, without being able to recognize the squares and 
cubes of the nine digets as soon as seen. 



Numbers, 1 
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81 JIOOJ 
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27 j 64 125 2161343 512 1 729! I 



loooj 



We here wish tQ^remind the reader, that the pupil Is I 
supposed to understand the extraeUon of the roots iat 
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the common way, afid we reqnesl them ttot to fbi^get 
that this is merdy an appendix. 



EXERCISES FOR PRACTICE. 

1 What is the squttre root of 625 ? (R. 220.) 

Ans 25. 

If the root is an integer number^ we may knpw, by 
the inspection of the above table, that it mns^ be 25, as 
the greatest sqaax*e in 6 is 2, and 5 is die only figure 
whose square is 5 in its unit place. 

Again, take .••... 625 

Multiply by 4 4 being a square. 

2500 

The square root of this product is obviously 50; btft 
this must be divided by 2, Uie square root of 4, wMch 
gives 25, the root. 

2 What is the square root of 6561 ? (R. 220.) 

Ans. 91. 

As the %mit figurtj in this example, is 1, and in the 
line of squares in Ihe above table, we find 1 only at 1 
and 81, we will, therefore, divide 6561 by 81, and we 
find the quotient 81 ; 81 if, therefore, the square root 

3 What is the square root of 10672d? (T. 170.). 

Ans. 327. 

As ihe unit figure, in this example, is 9, if the number 
is a square, it must divide by either 9, or 49. After di- 
viding by 9 we have 11881 for the other factor, a prime 
number, therefore its root is a prime number= 1 09. 1 09, 
multiplied by 3, the root of 9, gives 327 for the answer. 

4 What is thoToot of 451584 7 (T. 179.) 

Ans. 672. 

As the unit figure is 4, and in the line of squares we 
find 4 only at 4 land 64, the above number, if a square^ 
mutt (tivide by 4, or 64, or by both. r^^^]r 

— ^. _ Digitized by VjQO^ IC: 



We wiU divide it by 4» mid we have ihe fyoUjfrn 4 and 
112990. This last factor closes in 6; therefore, by 
looking at the taljble, we see it must divide by 16, or 86, 

We divide by 36« and we have the factors 36 and 
3136 ; divide this last by 16, and we have 16 and 196 ; 
divide this last fraction by 4, and we have 4 and 49. 

Take now our divisors, and last factor, 49, a«d we 
have for the original number the product of 4X36 X 16 
X4X49; the roots of which are 2X6X4X2X7, the 
pto^icts of which ace 672, the answer. 

6 Extract the square root of 2025. (E. 163.) 

Ans. 46. 

Divide by 25, and we have its square factors, 25 and 
81. Roots of these factors are 5X9ss45, the ans wen 

Again, multiply by the square number 4, when a num- 
ber ends in 25, and we have 8100, root 90, half of which, 
because we multiplied by 4, the square of 2, is 45, the 
an&wer. 

6 What is the square root of 390625 ? (R. 220.) 

Ans. 625. 
390625 

Multiply by 4, . . • 4 



1562500 
Multiply by 4 again,. 4 



6250000 



As the number, independent of ihe ciphers, still ends 
in 25, we multiply again by 4, and we have 25000000. 
Tlie root of this is, (3)vioui^y, 5000. Divide by 2 three 
Hmesy or by 8, and we have 625, the answer. 

So far, some may think this more curious ihwfi tit^if. 
However this may be, there are problems where much 
labor may be saved by ajMending to the foregoing princi- 
ples. The following are some of them : 

Find a raeas pmportiomd between 4 and 256* 

Ans. 32. 
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Fiiid a mean proportional between 4 and 196. 

Ans. 28. 
Find a mean proportional between 25 and 81. 
• Ans. 45, 

As the above »are square numbers, multiply their 
square roots together for the answers. 

EXAMPLES. 

1 , If 484 trees be planted at an equal distance from 
each other, so as to ftNrm a square, lu>w many will be in 
a row each way. (T. 171.) Ans. 22. 

Factors 4 and 121 2X 11 roots=22. 

2 A ^section of land, in the Western states, is a square, 
coj^sistii^ of 640 acres ; what is the length in rods of 
one of its sides? (W. 147.) .^ Aris. 320. 

Nine out of ten of our teachers wotdd actually reduce 
the acres to square rods, by multiplying by 160, and ex- 
tract the square root of the product — but tfiis would 
show too little attention to numbers. Remove one of 
the ciphers from one number to the oilier, and we have 
64 to be multiplied by 1600, both square numbers, whose 
roots are 8 and 40 — ^product 320, the answer. 

3 What must be the side of a square field, that shall 
contain an area equal to anchor field of rectangular 
shape, the two adjacent sides of which aie 18 by^ 72 
rods. (W. 147.) • Ans. 36 rods. 

18 by 72 is the same as the half of 18 by the double 
of 72, or 9 by 144, square number^, roots 3X12=36, 
the answer. 

4 A has two fields, one containing 10 acres ^d the 
other 12 1 ; what will be the length of the side of a field 
ctmtaining as many acres as both of them ? (R. 220.) 

Ans. 60 rods. 

22 ,5X160 is the same as 225X16; roots 16X4=60, 
the answer. 

5 What is the mean proportional between 24 and 96 ? 

Ans. 48. 
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6 What m the mean proportional between 18 zad 32 ? 

Ans. 24. 

Problems on the Sight-angled Triangle. 

1 T^ top of a castle is 45 yards high, and is sar* 
rounded with a ditch 60 yards wide ; reqyired the length 
of a ladder that will reach from the outside of the ditch 
to the top of the castle. Ans. 75 yards. 

This is almost invariably done by squaring 45 and 60, 
adding them together, and extracting the square root ; but 
so much labor is never necessary when the numbers 
have a common dtvisar^ or when me side sought is ex- 
pressed by a composite number. 

Take 45 and 60 ; both may be divided by 15, and 
they will be reduced to 3 and 4. Square these, 9+16 
^25. The square root of 25 is 5, which, multiplied by 
16, gives 75, the answer. 

2 Two brothers lefk their father's house, and went, 
one 64 miles due west, the^other 48 miles due north, and 
purchased farms; how far are they from each other? 
(E. 171.) Ans. 80 miles. 

Divide by. • « 16)64 48 

4 3 16+9=25. 5 X16=80* 

8 The h3rpothenuse of a right-angled triangle is 520 
feet, the base 312 feet ; what is the perpendkolar ? 

( /Ans. 416. 

Divide by ... . 52)520 812 

2)10 6 

^ 3 25— '9^16»T00t4. 
Multiply by ^ 104 

Answer •••? ^•. 416 

4 Required the height of a May-pole, whose top be- 
ing broken off, struck the ground at the distance of 15 
feet from tiie foot, and measured 39 feet 

Ans. 75 feet 
'■ !■! I mSsssmammsaBBSssssasssasssBaama 
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i A hgwk* pevohed €«; Ae tafi d* a peqpendi^iibr 
trect 77 feet high, was brought doWn by a sportsman, 
standing off 14 rods, on a level v^Uh its base ; whi^t dis- 
tance, in yards, did he shoot? (W. 149.) 

Answ S^LllH-yards 

If Ais problem is worked with skin, it will be requi- 
site to extract the root of 10 only. 

6 If the diagonal of a rectangular field is 40 rods, and 
one of the sides 32, wba^ is the other t (W. 150,) 

Ans. SW. 
Cubes 0mi Cube Boot. 

Cubes, whose roots are ccraoposite numbers, may be 
dtvtded by cube factors. Cube numbers, whose unk 
figure is 5, may be multiplied by the cube member 8« 
and that period reduced to ciphers. 

1 What is the cube ro<^ of 91125 ? Ans. 45. 

Mirttiply by . . • • ^ . 8 



729000 



Now 729 being the cube of 9, the roof of 729000 is 
90 ; divide this by 2, the cube root of 8, and we have 
45, ^le answer. 

,9 The contents: <tf a oaNcal odlar arel953.11M^ cubic 
feet ; wbM ifl the length of oue of its sides ? (R. 225.) 

Ans. 12.5 feet 
195S.125 

Multiply by 8, . - . 8 



15625.000 
Multiply by 8 again, 8 



125.000 



The cube root of this is 58 ; divide by 4, beeaDie we 
multiplied by 8 twice, and we have 12.5 the answer* 

8 The number 195112 is a ottbe; what isfts root? 

Ans. 58. 
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The eube numbers are > 

8, 27, 64, 125/ 216, 343, 512, 729« 

Comparing these numbers with 195112, and we obsenre, 
that the root, in the plaee of tens, cannot be more tiian 5, 
and the root, in the place of miits, must be some num- 
ber which, when cubed, give 2 for its unit figure — and 8 
js the only figure possible; the root of the whole is, 
therefore, 58. 

4 The number 012673 is a cube ; what is its root t 

Ans. 97. 

Observe, the root of the superior period must be 9, 
and the root of the unit period must be some nuitiber 
which will give 3 fbflts upit figure wheri cubed, and 7 
is the only figure that will^ans%ver. 

In this manner, we can speedily and easily obtain the 
cube roots of all cube mim^j^rseontaining not more than 
two periods, or determine wliejjjer they are cubes' pr 
surds. . 

The following numbers are cubes ; required . their 
roqts. '. 

i What is the cube root of 59319 ? Ans, 39. 

2 What is the cube root of 79507 ? Ans. 43. 

3 What is the cube root of 117649? Ans. 49. 

4 What is the cube root of ^10592 ? Aos. 48. 

5 What is the cube root of 35791 1 ? Ans. 71. 

6 What is. the cube root of 389017 ? Ans. 73. , 
8 \fhat is the cube root of 571787? . An8..83i. 

When a cnbe has more than two periods, it can gener- 
erally be reduced to two by dhriding by some one or more 
of the cube numbers, unless the root is a prince number. 

The number 4741632, is a cube; required its root, 
lt< re we observe, that the unit figure is 2 ; the unit fig- 
I re of the root must, therefore, be the root of 512, as 
that is the only cube of the 9 digits whose unit figure is 
2. The cube root of 612 is 8 ; therefore, 8 is (he unit 
figtflw in ihevoot, »kl^4i6^ wot is-aiv i|»m iwntbtfv uid 
MBBBBnaamidiba 
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can be divided by 2 — and, of covmtf ib^ enbt itself can 
be divided by 8, the cube of 2, 

8)4741632 

# 

692704 

Now, as the first number was a cube, and being di- 
vided by a cube, the number 592704 must be a cube, and, 
by inspection, as previously explained, its root must 'he 
84, which, multiplied by 2, gives 108, the root required. 

The number 13312053, is a cube ; what is its root ? 

Ans. 237. 

As there are three periods, there most be three figures, 
units, tens, and hundreds, in the root ; the hundreds must 
be 2, the units must be 7. Let us then divide the 2d 
figure, or the tens» in the usttat u^, and we have 237 
for the root. 

Agam, divide 13312053 by 27, and we have 493039 
for another fector. The root of this last number must 
be 79, which, multiplied by 3, the cube root of 27, gives 
237, as before. 

The number 18609625 is a cube ; what is its roott 

Aft thi» cube ends with 5^ we will multiply it b^ 8 : 

18609625 
8 



148877060 



As the first is a cube, this product must be a cube ; and, 
as Ibr an labor is concerned, it is ^e stoie as reduced to 
tWQ perbdsi and the root, we perceive at ooce, aunt be 
530i wiucU^ divided by 2, gives 265 for the root re- 
<|ttirec!* - , . 

N. B. It a number, whose unit figure is 5, be ratulti^ 
pliod by S, und does not result inmree ciphers ^on the 
righ^ the number is not a cube. 

'■ ToJLhd the .^proximate Cube Root of Surds. 
: Tlte iiMiAl{Mgr«£:diraoi«xMclioB,ift too tediowila 



827 

be much practiced, if any shorter method can possibly 
be obtained. By the invention of logarithms, a very 
short method has been found; but, before that event, 
several eminent mathema^ians best6wed much time and 
labor to obtain short practical rules — alid some of their 
rules ate too Ingenious and useful to *be lost, notwith- 
standing the invention of logarithms has nearly super- 
ceded their absolute value in practice. 

There is no exact and constctntrelation between pow- 
ers and their roots ; for this reason, all rules (save by 
logarithms, and the direct and tedious one,) must be more 
or less approximate; but, nevertheless, with common 
judgment and care, we can arrive at results as near as by 
the direct methdd. 

In order to obtain a rule, let us take two cube numbers, 
as near in value to each other as practicable, and compare 
them with their roots. 

216000 and 226981 are cubes ; their roots are 60 and 
61. 

Now 216000 is not to 226981 as 60 io 61. But let 
us double the first and add it to the second, and double 
the second and add it to the first, and we shall have 
658981 and 669962, which are to each other twy nearly 
as 60 to 61. 

Or, by the principles of proportioBy the first is to the 
difference between the &tsi and second, as is the third to 
the difilerence between the third and fourth. That is, 
658981 : 10981 : : -60 : 1 very neiarly, 'Now one is 
the difiTerence between the two roots, and if the last root, 
or 61, was unknown, this proportion would give it very 
nearly, 

EXAMPLES. 

1- R^q^ftired the cube root of 66. „ 

The cube root of 64 is 4. Nortir it is manifest, 
that the cube root of 66 is a little more than 4, and 
by taking a similar proportion to the preceding, we 

nave Digitized by VjC 
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64X2«128 2X662=132 
66 64 

104 : 196 :: 4 s to root of 66. 

Or, 194 . : 2 : : 4 : to a correction. 

194)8.0000(0.04124 
1 76 

240 
1.94 

460 
388 

720 
Therefore, the cube root of 66 is 4.04124 

2 Required the cube root of 123. 

Suppose it 5 ; cube it, and we have 125. 

Now we perceive, that the cube of 5 being greater 
th^n 123, the correction for 5 must be subtracted 

2X125=250 246 
Add 123 125 

As. . ...» 878 : 371 : : 5 : rooiof 123. 

Or, 873 .: 2 : : & :, correcti<»i for 5* 

, 37?)lQ.0O00(0.026ai 
7 46 

2 540 From 5.00000 
2 238. take 0.02681 



8020 Ans. 4,97319 
2984 



360 
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From what precedes, we may draw the following 

Rule.-— TbAre the nearest rational cube to the given 
number^ and qall it the assumed cube; or, assume a 
root to the given number and cube it. DotMe the as- 
sumed cube and add the number to it ; also, doublt the 
number and add the assumed' cube to it. Take tlie 
difference of the^ swns^ then say^ S.s Rouble of the as- 
sumed cube, added to the number^ is to this d\fference^o 
is the assumed root to a correction. 

This correction, added to or subtracted from the asstmi- 
ed root, as the case may require, will give the cube root 
very nearly. 

By repeating the operation with the root last found as 
an assumed root, we may obtain resets to any degree of 
exacmess; one operation, however, is generally suf- 
ficient. 

3 What is the cube root of 28^ Ans. 3.03658+. 

4 What is (he cube root of 26 ? Ans. 2!96249+. 

5 What is the cube root of 214 ? , 



6 What is^he cube root of 346 ? 



Ans. 5.98142+. 
Ans. 7.02034+. 



The above being very near integral cubes — that is, 28 
-and 26 are both near the cube number 27, 214 is near 
216, i&c, all numbers, very near cube. number^ are e(isy 
of solution. 

We now give o^er examples, more distant from inte- 
gral cubes, to show that the labor must be more lengthy 
and tedious, though the operation is the same. 

EXAMPLES. 

1 What is the cube root <rf 3214 ? Ans. 14.78768. 

Suppose tho toot is 15 — ^its cube is 3375, which, being 
greater than 3214, shows that 15 is tbo great; the cor- 
rection ,will, therefore, be subtractiye* 
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By i^ ruUt 0964 : 161 : : 16 : 0.2433, Hbt eor- 
rectioD. 

Assumed root, . . • . • 15.0000 
Less 2423 



1 



Root nearly 14.7577 

Now assume 14.7 ibr the root, and go over the epera^ 
ti«ii again, and you will have the true root to 8 or 10 
places of decimals. 

2 What is the cube root of 14760213677 ? 

Ans« 2453. 

Suppose the root 2400, i^c. Take the correction to 
the nearest tmt/, and you will find it 53. 

3 What i# the cube vooi of 980922617856? 

Ans* 9936. 
Suppose the root to be 10000. 

4 What is the cube root of 9 ? Ans. 2.08008. 

5 What is the cube root of 9^? Ans. 2.092+ 

6 What is the cube root of 41 ? Ans. 3.4482+. 

When it is requisite to multiply several numbers to- 
gether and extract the cube root, try to change them into 
cube factors^ and extract the root before &e multiplica- 
tion. 

BXAMPLBS. 

1 What is the side of a cubical mound equal to one 
288 feet long, 216 feet broad, and 48 feet high T (R. 
225.) 

The common way of doing this, is to multiply these 
numbers together and extract the root, a lengthy opera- 
tion. But, observe, that 216 is a cube number, and 288 
=2X12X12, and 48=4X12; therefore, the whole 
product is 216X8X12X12X12. Now the cube root 
of 216 is 6, of 8 is 2, and of 12* is 12, and the product 
of 6X2 X 12=144, the answer. 

2 Required tlie cube root of the product of 448 
X 392, in a brief manner. Ans. 56. 

I 3 If you have a pile of wood 32 feet long, 4 foet 



wide, and 4 feet high, what would be the side of a cubi< 
pile containing the same quantity ? ^ Ans. 8 feet 

Proposition — The solid contents of cubes or spherei 
are to each other as ike cubes of iheir like dimensions 
(See Geometry.) 

EXA^^LES. 

1 Mercury is about 2000 miles in diameter, and thi 
earth about 6000; what is their relative magnitudes ? 

Ans. As 1 to 64. 

2 Mars is about 4000 miles in 4iameter« the eartl 
8000 ; what is their relative magnitudes ? 

Ans. As 1 to 8. 
In the preceding examples we^ of course, do jiat cab( 
the numbers given, biU their smallest integral rehUions 

3 The diameter of the earth, to that of the sua, u 
nearly .as 1 to 111^ ; what is their relative magnitudes 
or buUks ? Ans. As 1 to 1334472 c^aidy. 

4 If a ball, 6 tnehos in diameter, weigh S^Obo., wha 
will be &e weight of a ball, of the same metal) wboM 
diameter is 3 inches ? (R. 225) Ans. 41ba. 

6:3:: 2:1 
8 : I t : 32 : 4 

5 Suppose an iron ball, of 4 inches in diameter, tc 
weigh pounds; required the weight of a spherica 
sheU of 9 inches in diameter, and 1 inch thick. 

Ans. 541bs. 4oz. 

6 If a cable, 12 inches about, require an anchor of 
18cwt., of what weight must an anchor be for a 15 inct 
cable? (Pike, 211.) Ans 35cwt 15lbs. 



SECTION VI. 

Mensuratiouy Gauging, fyc. 

N. B. Evert problem that fbHows, can be done with 
much lesii labor than they are usually done. 

■ Digitized by VjOOQIC 
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EXERCISES FOR PRACTICE 



1 What is the difTerence of area between a square of 
40 rods on a side, and an equilateral rhombus of 40 rods 
to a side, but of a perpendicular altitude of only 34 rods ? 
(W. 175.) Ans. 240 rods. 

2 There is a bam, 50 feei\)y 36, and 20 feet high to 
the eares; how many boards will it take to cover the 
body, if the boards were all 15 inches wide and 10 feet 
long ? Ans. 2754- boards. 

3 On a base of 120 rods in length, a surveyor wished 
to lay off a rectangular lot of land, to contain 60 acres ; 
what distance in rods must he run out from his base line ? 
(W. 175.) Ans. 80 rods. 

4 How many square yards in a triangle, whose base 
18 48 feet, and perpendicular height 25i feet? (W. 175.) 

Aas. 67 f yards. 

5 A m^n bought a farm 198 rods long, and 15^ rods 
wide, and agreed to give $32 per acre; what did the 
lann come to-? Ans. $5940. 

N. B. Make no attempt to compute the number of 
acres definitely. 

6. If the forward wheel? pf a coach are 4 feet, and 
the hind ones 5 feet in diameter, how many more times 
will tiie former revolve than the latter in going a mile ? 
(W,17e.) Ans 84. 

N. B. In this problem use 7 to 22. 

7 How many square feet in a board, 2 feet wide at the 
larger, 1 foot 8 inches at the smaller end, and 14 feet 
long ? (W. 176.) Ans. 25| feet 

8 The plate supporting the rafters of a house, beijig 
40 feet long, 14 inches wideband 8 inches thick, how 
many solid feet does it contain ? (W. 177.) 

Ans. 31^ feet. 
12 



12 
12 



• o ^ inches 

14' 
8 



Digitized by CjOOQIC 



iii iiiiii i M W i f m i jjim i ii II H I I ' 1 1 , 1111 , 111 ■BaaaBBaBBaaeaeaiggeBaaaaBBgB^E^aga 
AfVBNBni<> 283 

Cailoel down, and this u ike form'f4Mr all solids. 

9 If a pile of wood be 60 feet long. It feet high, 
and 6 feet wide, how many cords does it contain ? 

Aj^siS^ic^rds. 

10 The bin of a granary is 10 feet l(»ig,<5^ ieet.wide, 
^nd 4 feet high ; atiomng the <^ubtoal' contei^s oi a dry 
gallon to be 268| cubic inches, how -many bin^Qis of 
grain will it contain ? / Aasv lOOf* 

11 If you wanted a bin k> oontam twibe as mn^ as 
mentioned in the last prc^lem, vfiik i| IieDg^^ •of i 12 ieet, 
and a breadth of 6 feel, of what height must it be ? ( W. 
1T7.) Ans. 5| feet. 

12 A canal contractor engaged to excavate 2^ mil^ of 
canal across a plane, at Sets per cubic yard — the canal to 
be 54 feet wide at top, 40 at bottom, and 4^ feet deep ; 
what did it amount to ? Ans, $6617.60^ 

13 There is a circular cistern, of uniform diameter^ 
whose depth is 8 feet, and diam^er 5 feet ; what is it£ 
capacity, allowing 231 inches to. the gallon, and. how 
nnich would its capacity be incr^sed by addii^ 6 inches 
to its diameter? . C 1175404 gallons its capacity, 

* I 2461 gallons increase. 

14 What would be the produce of a kernel of wheal 
in H years, at 20 fold, the produce of each year 
being sowed the nextr»-allowing 5000 . kernels to a 
quart? (W. 166.) Ans. 64000000 bushels. 

N. B. If we blindly perfinrm all the labor indioated by 
set rules, the above would be a tedious operation ; but i1 
is extremely brief in the hands of a skillful operator. 

15 The length of a room being 20 feet, its breadtli 14 
feet 6 inches, and its height 10 feet 4 inches ; how much 
will the coloring come to at 27cts. : per square yard, de 
ducting a fireplace of 4 feet by 4 feet 4 inches, and 
tw J windows, each 6 feet by 3 feet 2 inches ? (R. 232.) 

An»,$19.7a. 

16 What will the paving of a foot-path come to, at 18 
cents per square yard, the length being 35 feet 4 inches, 
and the breath 8 feet 3 inches ? (R. 233.) Ans; $5.83. 

20» 
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17 What wfiH ktmt la twd a buiUing 40 feel long, 
the raAers on each side being 18 feet 6 inches long, at 
$3.50 per 100 square feet? (R. 233.) Ans. $51.80. 

18 There iff a block of marble, in the form of a paral- 
l^piped, whoM length is 3 feet 2 inches, breadth 2-feet 
8 inches* and depth 2 feet Binohes; what will it cost at 
81cfeBb per cubic feot? (B. 234.) Ans. $17.10. 

19 What will it cost to bnild a wall 320 feet long, 6 
feet high, and 15 inches thick, allowing 20 bricks to the 
solid feot^ at $(^^ViV por thoasaad bricks t (R. 234.) 

} Ans. $282. 

20 How many bricks 8 inches long, 4 inches wide, 
and %\ inches thick, will it take to bnild a wall 120 feet 
long, 8 feet high» and 1 foot 6 inches thick ? (R. 234.) 

Ans. 34560. 

21 What will it cost to bnild a brick wall 240 feet 
long, 6 feet high, aad d feet thick, at $8.25 p^ 1000 
brick s ea ch brick being 9 inches long, 4 inches wide, 
Mid 2 inches thick T (R. 234.) Ans. $336.9e. 

22 A ship's hold is 751 feet long, 18i wide, and 7i 
deep; how many bales of goods 3^ feet long, 2^ deep^ 
and 2f wide, may be stowed therein, leaving a gangway, 
the whole leagdi, of 3^ feet wide? (Pike, 470.) 

Ans. 385.4+. 

N. B. Do this by one operation — after tdcing out the 
gangway mentally, by subtraction. 

23. A stick of timber is 16 inches broad and 8 inches 
thick ; how many feet in length must be taken to make 
20 solid feet? Ans. 22i. 

24 There is a scynare pyramid, each side of whose 
base-is 30 inches, and whose perpendicular height is 120 
inches, to be divided by sections, parallel to its base, into 
three equal parts ; required the perpendiealar hei;^t of 
eadi part (P. 371.) 

Ans. The height of the lower section is 15.2 inches ; 
the height of the middle section is 21.6 inches ; ^ height 
of the top section is 83.2 inches. 

N. B. In solving this prd>feni, remember that -eolidst 
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of the suxief sfadpe, are to each other as the cubes of their 
like sides. 

25 A man wishes to make a cistern of 8 feet in diameter, 
toxontain 60 barrels, at 32 gallons each, and 231 cubic 
inches to a gallon ; what shall be the depth of the cis> 
tG^? 

60X32X281 gives the cubic inches the cistern is to 
contain. 

' Tliis divided by the citcnlar end, expressed i& is* 
ches, will give the depth in inches. 

^ 8X12X22 ^ . . : . ^ 

.rtow, — 3= the circumference in inches. 

7 
But the circumferenoe of any circle, multij^ied by | 
of its diameter, giver its area. 

_ 8X12X22X24 

Then, .... =: the area. 



I 



Hence, • . ^ 

• 2^^ 



M 5 

7 



7 X 7 X 5^245 ; which, divided by 4, gives 61^ meAes 
for the answer. . 



SECTION VII. 

Miscellaneous Examples^ 

1 One-half, one-third, and oi^-fburth of a certain num- 
ber, added toother* make 130 ; what \» the number ? 

Ans. 120. 

To solve tl^ by arithnietic, we must consider the 
Bumber as the whde of a thing, or a unit. Then i+i 
+«=*tV+tV4"tt ^^ t4« Thea, ^ proportion, if ^-f 
make 130, what will 1, or \%j make ? That is. 



H : 130 ;: \\ 
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By miilti^lyiiig the first! and last termaby 12, the pro- 
portion becomes 

13 : 130 : : 12 
Or, .1 : 10 : : 12 

2 One-fourth of a certain number exceeds one-fiixtii 
of the same number by 20 ; what is the pmnber ? 

Here, again, the number must be considered as a sin* 
gle tMng; then i of it is not, stricdy, one-fourth of a 
unit, but i of that numben^ ot ihat thing. In algebra, 
this thing, or number, would be represented by. some let- 
ter, as X or ^/-^and the question is stricdy an algebraical 
one. But all such questions in algebra, <;an be solved 
by fractions and proportion in arithmetic ; and, indeed, 
all questions, that involve simple equations only, can be 
resolved by arithmetic— but by algebra they are much 
easier. 

In days that werey we always found a rule in arithme- 
tic called Position^ which included such problems as the 
preceding, and some few other^ but could not take in any 
questions involving powers, or roots — as^ powers and 
roots are not in arithmetical proportion to each other. 

For example, 16 and 64 are square numbers, and their 
\ square toots are 4 and 8, or as 1 to 8 ; but the numbers 
tliemselves, 16 and 64, are to each other as 1 to 4, a dif* 
ferent relation from the roots. 

Example : A man, having a purse of money, being 
asked how much was in it, answered. The square root 
of it, added to the half of it, made 220 dollars ; how 
much was in the pursej 

It is evident, that this question must be excluded from 
any proportional operation ; for, unless we first suppose 
the right number ^ the result of the supposition will not 
be to the given result as the supposed number to the true 
number — and when this proportion fails, supposition, 
Ihat is, ^^Position fails ;" and if we suppose the true 
number, it is then an operation of chamce, and is, in fact, 
no problem at all. . 

True it is, we can give a rw/e, or rather give orders^ 
which, followed, will reduce the problem, but it unit not 
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be ori^hpiieHc; snd, to fwk into an arit&inetica] wort 
wiiat is not arithmetia, we hold to l>e decep^e and im 
proper. ' 

We have remarked, that the solution of these proh 
lems are mtteh easier by' algebra ' than by arithmetic 
bur we wcmld remind the pttjpil, that the soluiioii of : 
problem is a small object Qompaired with a principle, in 
volved in a solution, or with a Knowledge of the sciena 
of numbers. As one step to secure this latter object, w< 
give a fi^w mofe such problems. 

3 k post is.^ in the earth, f in the water, and 13 fe'^ 
above the water ; what is the length of the post ? 

Ans. 35 feet. 

Add.^ and f ; not ^ and \ of the number 1, but ^ an< 
f of the whole post. These parts, -added together^ mak< 
||.; the remaining^ I must be 13 feet. Then, by pro 
portion, 

tf H • ^? - li : . 

Or, • • • . » 18 : 13 : : J35 : 35 theanswei 

4 A and B have the same income. A contracts an an 
ftual debt amounting to \ Of it, B lives Upon J of it ; a 
the end of ten years, B lends to A money' enough to pai 
off his debts, and has 160 dollars to spare; what is th< 
income of each? , Ans. $280. 

. If jOt lives on i» he saves ^4. out of this he pays A'l 
debts, 4. Hence, from \ subtract i^ and there remainj 
^^j. This, in 10 years, is worth ^60 dpllars; therefore 
m 1 year it is worth 16 dollars. Now, by proportion 

' /r ' ^^ * • li • the answer; 
Or,*.ij : 16 : : 35 : the Answer | 
Or, ... 1. : 8 t : 35 : 280, the answer. 

5 Of the. treet in an orchard, | are appte trofes, ^ 
pear trees; and. the remainder peach trees^-^whieh are fH 
moce than | of the whole ; what is the whole, mtmber ii 
theorehard? . Ans. eOO* 

' The apple, the pear, and the peach free?, make th< 
^HMfo; thetefore, add 2+^^+L«{|+^+^«Tj, 



%dB APPXHPIX. 

Tbiv wants /^, or ^Vi of beui^ tbe wliole ; therefore^ we 
must caneludf, that the 2jOt« not la]c«ii.isdta tbfi ascoiuitf 
is y'^ of the whole. Hence, 20X40=800 ; or, by pio- 

pbrttoiiy 

yV ' 2^ • • H • aoswer* . 
Thatisv 1 : 80 : : 40 % 800, the answer. 

6 A, B, and C, would divide $300 liatween them, so 
that B may have $6 more than A, and C $8 more than 
B ; how manv dollars for each ? (R. 229.) 

' Ana. A 60, B 66, C 74. 

Observe, that A has the least sum, B ^% jnpre than A, 
and C $14 more than A ; hence, $20 is to be reserved, 
and the remaining 180 to be divided equally among 
tkemj which, of course, gives $60 to A, and $60+6 to 
B, and 60+6+8 to O. 

7 A gentleman bought a chaise, horse, and harness for 
$378 — the horse came to twice the price, of the harness, 
and the chaise to twice the price of both the horse tuid 
harness; what did he give for each ? (R. 229.) 

This problem is generally given under position, but it 
is really one in simple division. Take the idea of shares. 
Divide the money into shares : it will take 1 share to 
purchase the harness, 2 shares to purchase the horse, 6 
shares to purchase the chaise ; therefore, divide the whole 
into 9 shares, and we shall have $42 for one share, i. e. 
$42 for the harness, $84 for the horse, $252 for the chaise. 

In conclusion, we would caution the young azjithme- 
tician against imbibing the idea, Uiat he understands arith- 
metic, froiti work's on arithmetic alone. We must rise 
above a plane, to have a fair view of the ohjects on its 
surface, and we must rise s^ve arithmetic befpre we can 
understand-all its scientific relations. ^ r 

Nor must we conclude that we are perfect in num- 
b<Brs;'beoaiMe we may excel our eomrades in disentang- 
ling knotty questions. Science is a di^rent thing from 
acuteness at solving intricacies ; and all men, of tme 
science, more or less despise all things intended to fuz^ 
zh^ isxt tliere are enAMigh objects of useful in>q«iry imd 
investigatioa» on whkh to expend aU our poW'^r* of wmA 
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Algebra It but a contimuttioii ^ aritfanetie; ani as 
floon an we acquire a good practteid knowledge of wn^ 
metie, so as to haire a elear oonpfehensiiHi of irtctiotis 
aod general proportiop, we mvy, ym^ we shtnM^ Em- 
inence algebra. But when we advanee in algebra* We 
should be eaieOal not to look down with theepirit of oon- 
teippt on aritbmetic«^we may study the one in <Mrder to 
uIldersta^d the other, The following pcopertiea oC Amu- 
bera* the student m^st take as facts, vnh89 he, is an alge- 
braist. They caanot be demonstrated ^viihf^ut t]|e aid 
of that science.* . ' 

1 Jff^f^'^ ^^y number, tbt ntm of it^ digiH 6f «ti6- 
tracted, the remcdnaer is divisible by 9^ , 

Take, for example, 34 ; silbtract 7» asnd we have 27, 
which is (Uvisible by 9. Again, take 438 ^ eubtrad the 
sum of 4+d+8sl6, and we haife ^m^9X4tf, aa4 so 
with any other number. 

2 If the sum of the digits of any number be divisi- 
ble by 9, the number itself is divistble by 9. 

Thus the- numbers 7^, SI, 99, 171, 387, 51489, &c., 
the sum of whose digits is divisible by 9, are themselves 
divisible by 9, 

All numbers divisible by 9, are, of course, divisible 
by 3. 

3 Jf the sujn of the digits of any number be divisi- 
ble by 3, then the number itself is divisible by 3. 

Thus 18,^27, 54, 76, 111, 128, 258, iSc. ^., ai« all 
divisible by 3. 

4 If from any number the sum of the digits stand- 
ing in the odd places be subtracted, and th^ sum tf the 
digits standing in the vyes places be added, then the 
result is divisible by II. 

Take any number, sav 785432 ; then subtract the sum 
of 2+4+8=14, and add 3+5+7=15, or, in this ex- 
ample, add 1, and we ha,ve 785433c=ilx 71403. 



* The demonstrations of these properties majr be found in Bridge's 
Algebra, wetkn XLff. 



$ ^ the $mm of the digital Handing ih the' mvms pla- 
4rffff be equal to the mm of fht digits standing in the 
ooD placesi /Am the numb er is dimsibk by li. 

Thus die ntimbert 121, 363, 1^133, 48422, &c., arc 
aHdi^ditrf«by 11. 

' Our numbers increase in a ten-fold propor^n, fh>m 
the* right to- iJie left, "wliich is called, the root of the 
«c^; but, if the scale was 7, in Ilea of ten, then, wha^ 
is noio trte for 9 and 11,'wotildbe then true for 6^ and 8. 

6 W? 'may change numbers from the scale of ten to 
an^ other scale^ by dividing the number by the number 
denoting th^ scaie^ ccfntiftually saving the remainders 
and forming a new number by them. 

Exairiple-^-X3hange ^ intO' an equivalent number, 
wherein the value of the di^t shall increase in a five-fold 
proportidHi ; in etl^ words, where ihie root if ihe scale 
shall be 5. 
A.- .. ■ -. 6)6a ■ 

. 6)12(3=F. first remainder. 

5)2(2= second remainder^ 

0(2= third remainder. 

Now 223 is the value of 63, in a scale where the num- 
bers increase ih a five-fold proportion. Change 3714 to 
its equivalent value on a scale of 4. Ans. 322002. 

Numbers may also be considered as arising from ^e 
coniimied multiplication of .certain factors. . 

A ]^erfect number^ is one which is equal to the £iim of 
1^1 lis oi visors.. They are not numeitous, and ms^ be 
expressed thus : 

.2 (2 2^X)=x.2X3^e. 

^«(3t^I);-^4X7=28. 

2 4(2'^i-l)=l6X31=i=496. 

2 '(2 ''—1)=64X 127=8128. 

2«»(2"— .)=1024X204[7:«^99611^8,. ^ 
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A PRACTICAL SYSTEM 



OF 



BOOK-KEEPING, 

FOR 

MECHAMCS AM) RETAILER& 



BooK-Kfimiia is the method of ceeordmg a system* 
atic account of businiess t^ransactloiis. 

Itis of two kiads-^ingle and Double Entry. The 
former, only, will be noti^ in this work. On account 
of the simplicity of Single Entry, it is, perhaps, the best 
which can be reeommeaded to fimnen^ me<uianics, and 
retailers. It consists of two j^inoipal books*-the Day 
B&okj or Waste BookfUvdlbe L^geTfODd one auxiliary 
book, the Caek'Book. 

THE DAT Book. 

This book is ruled with a cdnron on die left hand 
for the date, and three columns <m the right, the first, 
fertbe folio or page of the Leger, to which the account 
is transferred ; and the last two for doHars and cents. 

This book exhibits a minute history of business trans- 
actions in the <»der of time in which they oc^ur, with 
every circumstance, necos$ary to 4ei^er ,tbe tra asaction 
plain and intelligible. .' E « t ' 

*• Digitized by VjOOQ IC' 



Cincinnati, 1833. 



David Judkinsy I>r.| 

Jan. ^T^ 19 ll»s. coge« a( 17ctfl.$l 7i) 
" 25 lbs. sugar, al 10 cts. 2f '^ 



Timothy W. Coplidge, 
To 1 bl. sugar, weigfaiag 

135 lbs. neat, at Sk cts. $1 1 471 
^ 1 haf qe$€pe|9«ibs. ^ 



6 



Dr. 

$3 87* 
« 1 !b. Y. H. Tea, 1 I2i 

. : *., 1 hfS Ml J^eaJ w^W , 
601bs.,at6icts. 3 75 



8 



11 



14 



cts. 



20 



Qeo. H. E^tfim^ 
To 1 bl. flour. 



David JudlmM) 
By cash on account. 



Cr, 



Jattiet WHsoQy Dr. 

T\> dw«ek8lKNur4iQ|^at8dDlbri» 
^ week, 

■■fir, I ■. ii..,.iir.'.ii ' 



ll|To l^ytftdilmMideMifttedol^ 

lonr per yiu'd^ '^ *WD6 

<« 30 yds. iBuslki «t 14 cts. 4 M 

Cr. 

14 By an order on J. Jones, for Gro- 

ceri^, ^. $51 00 

« Cash, 20 00 



By ^^i\ of ^^jQtfirt^r y^o^K 



Janrres Wilson, ^ Dr, 

l&{Ta IbLvkkegar, $3 25 

! "^ 1 keg lOd. m^ weight 
^ llllbs. atdcts. 9M 



3^ 



^W 



71 



2m 



171 

75 
00 

00 

» 

00 
^: 

13 
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Oniotinun, 1683. 8 




" 




$ 


icte. 




George Hamilton, Cr. 








Jaa.l9 


By 1 set of Fancy chairs, 


3 


26 


00 


George H. Eaton, Cr. 




« SI 


By cash, lo balance account. 


1 


8 


75 


R(»bert Young, Dr. 




« 25 


lb cash on account, $3 00 
<* 10 lbs. N. 0. sugar, at , 
^ 10 cents, 100 










<* 12 lbs. coflfee at 161 ctis. ^ 00 








, 


^ 4ib.Y.H.Tea, 021 


3 


6 


63i 


Jackson Moore, Dr. 




« 39 


TV) ^\ lbs. Ham, at 10 els. $2 10 
** I box soap, 30 lbs. at 5 










cents, 150 


S 


3 


60 


• David Judkins, Dr. 




« 00 


lb IS bis. aj^les at /6 cents, 


1 


v9 


00 




Cr. 










"&yVt bush, com, at Ocents, 


1 


9 


40 


James Wilson, Cr, 




« 31 


By cash on account. 


2 


15 


00 


Thomas Hilton, Dr. 




Feb. 8 


Tb cash, $5 00 
« llb.Y.H.Tea, ]l 06 








• 


« 16 lbs. Rice, at 61 cts. 1 00 

Cr. 


2 


7 


06 




By 18 days labor, at 874 cts. 


2 


11 


371 


George Hamilton, Dr. 




« 10 


To 1 canister Imperial Tea, 14 










lbs. at $1 674 per lb. 


3 


^ 


85 


Hiram Ames, Cr. 
BjrHorderon RDfeneyfetgoodfe, 




:. » .. isl 


2 


10 


00 
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CmosmifATti 1683. 



FeklS 



21 



Dr 



Robert Young, 
To I box sperm candles, 
^ 25 lbs,, ftt 30 cts. jierlb. $7 ^ 
" 2 bu. dried fruit, at $1 
<< 25 per bushel, 250 



27 



lk|arch,6 



<< 15 



James Wilson, . Dr. 

To locals, molasses, at 40 

cents, $4 00 

^ 4 lbs. Old Hyson Tea, 
af93ce;(its, 3 72 



, llobert Young, \ Cr. 

By 12 cords of wood at $2 25 



Ames &Sinitb, Dr. 

Td 18 lbs, sole leather, at 

« 25 cents, * ^50 

<♦ 1 side upper leather, 2 75 

^<3c^f;^kin3, |125, ., 3 75 



Hiram Ames, Bj\ 

^ To 500 feet whjta pine boards, at 

'«$Z2 50perM. $625 

« 25 bu. potatoes, at 50 cts. 12 50 

^ItonofHay^ 1000 



David Judkius, Dr. 

Tp .200 lbs. flour, at $1 751 1 



Thomas Hilton, Dr. 

To cash paid his order to WilHam 
Coqiidge, 



George Hamilton, Pr 

To I copy Whelpley'fi Com- 

. pendi $125 

" 1 ream letter-paper, . 4 50 
« 1 doz. Spelling books, 1 00 



d 



10 



27 



11 



28 



18i 



00 

72 

00 

00 

75 
50 

75 



61 



75 



d^Soogff 



OnveiNivATif 18^, 



Theodore P. Lettcm, Di*. 
M^. 20]1'o sharpening his plough;$l,00 
" Shoemg his horse, 1,6-^4 



cts. 



Timo% W. Coolidge, Dr 
To 2 qrs* tuition of himself at 
evening school, at $3 per qr. 



23 



25 



26 



28 



^ Repairing chain^ 



25 



Thomas Hilton, Cr 

By the hke of his horse 10 days, 
at 62i cts. per day, ^ 



Ames and Smith, » Cr. 
By 1 hhd. sugar, weight 1317 lb. 
- neat, at 7* cts. 



T. P.Letton, Dr. 

To 1 ream wrapping paper, 

$l,62i 
'« 1 beaver hat, 5,00 

** 1 set silver tea-spoons, 6,00 



« 81 



Henry C. Sanxay, Cr. 

By my order on him in favor uf 
Jno. Torrence for stationary. 



Ames and Smith, Dr. 

^ 30 To 2000 ft. clear pine boards, at 

$20 per M. $40,00 

« 500 common do. at $8, 4,00 
<" 5000 shingles, at $2,25 11,25 
^ Cash to balance account, 32^ 



Jackson Moor^, 
By painting my house, 



Cr 



98 



12 



I 12 



4 87 



i21 



PT* 



Oi^cnfHJ^Tiy 1^919. 



Mardi31 



« 31 



" 31 



« 31 



« 31 



Thomas Htlton, Dr, 

To 4 ba. wheat, at f 1 25, ^ 00 

" 1 W. mees pork, 9 00 

^ 2bu. salUatSOcto. 100 

" S lbs. brown sugar, 11 cfs. 88 



George Hamilton, Dr, 

To 12 cedar posts, at 25c $3 00 
^' 1 plough, 937* 

•* 1 scythe, 1 62i 



Jackson Mocre, Dr. 

To repairing his wagon and 
plough, 



Thomas Hilton, 
By 1 pair shoes, 
" 1 ms^hogany table. 



Cr. 
150 
2 50 



George Hamilton, Cr 

By an order on J. Hulse, $5 00 

" cash, 6 50 



END OF THC DAY BOOK. 



dby VjC 



15 



Il4 



3 6 



14 



11 



cU. 



88 



oa 



00 



00 



50 



1 » 

THE LEOER. 

TMii bbok ii u*ed to eollect the icattered acconnti of the Day fiook^ vd 
to arrance ail that relatM to each individual, into one aeparate •tateiutnt. 
The husmeaa of traneferring the accouHta ftom the 1^ Book to tM Legor, 
is oallod ^o#c^^. 

The Lei^er is ruled with a double line in thti middle uf the oagfe, to sepa- 
rate the dehita from the credits. Each itile has two colomas for ddllars and 
eenta, otte for the page of the Day Book, f^oad whicli the particttlar item is 
brought, and a column for the date. 

Wliencn account is posted, the pitge of ffio Lager on which thii account 
is leapt, is written in tlie column for that purpoae hi the Da» Botfk, and alto 
the page of the Day Book ^rom which the aocOuat Was posted, ia written In 
the Sd eolumu of the Leger. 

In posting, begin with the lirst aceoomt In the Da? Baokt whUn yoti uril! 
perceive is the name of David Judkins. Bnter his iM^me In * hf" fir><t pap*? of 
the L^er, In a large, fair hand, with Dr. On the left ami Cr. on ib« rieflu.— 
As there are several articlea charged to D.judkinsun Urn 4tli of JHiiunry, 
instead of specifying each article ih the Leger, We merely say. Far Stit»dri§0i 

The Leger has an index or alphabet, in which the naiikii of persinj ni« 
arranged under their Initial letteri, with the page in L^e Lfte«r whsrn Oie 
account may be found. 


ALfUABW TO THE LEO 


£R. 


A 
Amee, Hhram • 3 
Amea 4k Umith ^ 4 


Jadklns, DBvi« • f 


R 


B 

Balance • • 5 


K 


8 
Sauxay, H. G. . 4 




Coolidge, T. W. • 1 


L 
LettOto, f. P. .4 


T 


D 


M 

Moore, Jacktfbh 3 


V 


E 
Eaton, George H. 1 


N 


V 


P 


O 


W • 
WU«»n, Jas. • S 


O 


P 


X 


Vouff, BobL . 9 


H 

'ITIIton. Thomas • 2 
Hamilton, Geo. - 3 


a 


Z 



1 Dr. 



Damd Judktns^ 



Cr, 



183a 

Jan. 4 
« 30 



ApLl 



To fiundries 
" Apples 
« mom 


2 4 

3 9 
1 3 


20 

oo 

50 


Jan. 8 
" 30 

1 




16 


70 




To balance 


~ 


== 




of account 
broH down, i 


4 


30 





By cflsh 
Corn 
Bal 



00 
40 
30 

70 



prrrtn nrifer whose BcrmiiH thgy sUmd, hik! fbf whirh ih^u rn^ii Am. 



Timothy W. CoolUtge. 



Jan. '1 

Blir. SO 



To 



suntfriea 
Tuition 



Apl, 1 To balance 



W 



Hi 
00 



52 



17i 



7|l7i 



Jan ]i 

Apl.4 



By ivork 
" Balume 



1^25 00 

7)17* 



El? 



171 






George H. Eaton, 



Jan. G To aundrica 2[ S|75 |Jau21 By cash 3[ %1$ 



JiSV^^'h *iS?o ^XJ^^.^Lr?" ^" Hoth,1d« hen™ H U ev'Wei.t 
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Dr. 



Hiram Afnes, 



Cr. 



Janll 



" Corn 



Apl 1 



To Bid 



28 



104 



23 



95 



ys 



Jim, li 
Fob, 13 
ApL 1 



By euiid, 
" Order 
" Bal 



li 
10 
23 



KM 



Thomas Hilton. 



Feb. 3 


To snnd.3 


7 


Ot> 


Feb, a 


Mar 8 


** Cash, 4 


18 


75 


Mar^3 


« 21 


« do, B 


13 


88 


« 31 

Apl, 1 






41 


m 








= 


= 


' 


Apl.l 


To Bal 


10 


061 





By labor, 
" hire of 
horse J 
« Sund, 
« Bal 



37 « 

25 
00 
06i 



m 



Ja7U4!;H WlUon, 



Jan, n 

" 15 

Feb, 21 



To hoar- 
ding, 
" Sunds. 
« do. 



April 1 



I 



l^^ bal 
ance bro't 
down. 



10 



Bb 



Jan. 31 By cash 
April I « Bal 






25 



00 

85 



65 



NoTt— WtiGiJ an mcccmnt Ib rcUhd ohJy^ and loiywi^^ pww?, m In the ftbovflT 
iiHl ii«vi>Ti)J pi-L-cudlai; Ea:oaiiiJ«t Hit? Afl/orrcs^ whFiKer ii he In youT fevor or 
Dstunst you,, l9 bronffSii down atid plar^fd liiiiimily liy ii«ff,nfnl selves Tor ih« 
tK^fnnliii; u^ ^-nt^^ flci:^iirn,iiB ysHj ijtjfceive hu li«n dorm in tlw dNjiw uiuii^ 
pJe.the tfiilJiTiccljelng flUt?^ 



» Br. 

Feb. 10 

Mar.l5 

« 31 



George Hiumlion. 



April 1 



To Tea, 
" Sund. 
« do. 



To Bal. 



ii-Tr-r-,,r 



3 26 

4!|0 

o:i4 

47 
10 



25 
75 
00 

00 

50 



Jafi. rj 
Maf 31 
Api. 1 



Bychairs^ 3 
« Sondd. G 
Balance, 



25 



11 iM 



00 



R&htTi Yottng. 



Jun. 27 


■ - ."J 
To syftii' 

rias, 5 




62* 


Feb^ 


By wood, A 


21 


00 


Feb, 15 


« do. \A 


t IjO 


00 










A{>1. 1 


" Bfll. 


10 


374 














37 


00 






27 


00 




* 






Apl. 1 


By Bal 


10 


37* 






no 37*. 



iMlweea the Dr. and Cr. fldeto 



Jackson Moore, 



Jan. 29 To Siin- 
driei, 
Mar.31 « Sumls 
ApL 1 « Bal 



L 



3 
6 

1' 


00 

00 
40 


MAr.31 


21 


00 








Apl. 1 



By ptiini- 



By bal^ 
anco bro't 
down. 



21 



21 



11 



00 



00 



40 
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Dr. 



Mar. 61 
« 30 



Amn Sf Smith, 

l lf ,,n '- IJ-i-'OA^IILa^t* 'ti lt 



To JEhllidries|4 
" do. 



-Ca 4 

— aafagfeajca"! Ii in ill 



llUK>j 



8"/ 



77 



B8 



Mar.d5fi5r sugar, 



5306 77 



77 



ffoTB.— This accoant, like the one on tlw firat pm^ ii flillf dMBi, tkt 
tmount on the Dr. aide hutag jMt ttiUAi to tlMt •» tlkeCr. 



T. P. Lc</on. 



« 20 



Apiill 



To Sundries 
« do. 



To balance 



874 
12 624 



50 
50 



Ap. 1 



ByBdL 



15 



15 



50 



50 



lforne.^Tfithefftf)oiretec»iint thereto nowBoBafrnthtCt ride, and the faiftf - 
ence la, that T. P. Letton owes me f 15 50 fbr lundty artletaa aipit we d in de- 
tail, in the Day Book, paga 5b 



Henry C Sanxay, 



Apl 1 



To balance^ 



874 



fei7i 



Mar.L^ 



ApL 1 



By my 
order, 



% bill 



12871 



874 
«74 



IfoTSw— Ibfhif aeeoant It will b^ perceived that as there la i 
Red to H. G. Sanay, on the Dr. nde, I owe hint flS tr7|. 



6 Dn. 

Apia 1 



Bdlance, 



Cr. 



To D, JtidfcriBS, 

" H. A men, 

•• J. WUaon, 

L(i:iiiiii[OTi^ 



O. 





11*1 


;ffl 


\prfl ] 




* 


■*"l 




a r 


tid 




- u 


iMi* 






w 


rtj 






M 


50 






LJ 


,1U 






■ri2 


1 




I— 




1 J 



By E. Yoang, 
'' J. Moere, 



Cj 



NoTi.— This accoant exhibits the exact state of your hooka. . Tt is mado 
froaiihe preceding accounts in the Ijeser. The Dr. side is an exhibit of the 
amouiita due to yM by others, and the Gh*. side the amounts due 6f y«K to oth- 
ers^ Itis not strictly neees«ary that tlih account %tiould be introduced in the 
Leiier in siniele entry : H will he found conreiiient, however, to balance the 
boolc at«tate<t intervals, and transfer th^ baUnus to the new accounts tielosr, 
as in the preceding Leger, and when that is done, a balamee oecmKint lilce the 
above will be found convenient, as presenting, at ohm view, the exact state 
•fyourlieger. 

FORM OF A BILL PROM THE PRECEDIfVa. 



January 4 



March 



January 8 
30 



^fr* xMoie tfMUKtftSf 

T» Edwmrd Thomson* Dr. 

To 10 lbs. coffee nt 17 cts. - . • • - 8170 

5{S lbs. sugar at 10 cts. ... - s 54i 

12 bbls. apples at li eta. . . * . 
SOOUMuflouratfl 75, .... 



Cr, 

By Cash, .... 

47 bushels corn at 20 ct«. 



83 DO 



Errorg oxeepted. [ Ualnttce due 

Rec'd payment in fuil, EDWARD TilO M SON, 



ISO 

QUO 

70 



4 30 



THE CASH BOOK. 
The Caih Book is uiled to record tb^ daily receipts find payments of mo- 
ney. It is ruled nearly the same as tlie Leeer ; the Dr. side exhibits tlio 
amount of money r«cet««d, and the Cr. side, the amount paid out. Subtract 
the sum of tJie Or. (fon tbat4>Cibe Dr. and tJie iialance wiljl always be «qual 
to the amount of cash ou hand. 

FORM OF A CASH DOOK. 



J)r, 



Cash. 



Cr, 



1833 

Jan. 1 

*♦ 1 

• 1 

" 1 



Jan. S 
♦' 2 
" 2 



To cash on h»:«d. 
Cash recM << J. Young. 

*' •' H. Sanxay. 

** " D.Jadkios 



To cash on hand, 

ofT.Coolidge, 
Cash found on Main St. 



Jun. 3|To cash on baud. 



125 21 



1833 
Jan. 1 



n i 



Jan. 3 
2 



By rent of |iouae yaid 

T. P; Lettoa, 
Paid note to R. Hand, 
Family expenses, 
B$ cash on Aand, 



By cash paid Amea & 

Smith, 
By cask on k*nd. 



)ig'itizea by VjQO^ f€ 



l^'UB 

50,00 

4I37 

5S84 

lii'ii 



SO 00 
85,00 



105 00. 



Digitized by CjOOQ IC 



Digitized by CjOOQIC 



JV.«/UD^^ QA102 

T3 



T albott, J 

Tiie weatei-n praotloa^l 



1554 



JffA*'"l?'"^lfttiMeia(dliiBi| | AY 1 v^j? 



^ 
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Digitized by CjOOQ IC 



Digitiifed'by CjOOQ IC 




■1^ 



, V i, ^ lA*- ^ 

7! 
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